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NODE PRES (PSI) TEMP (DEGF) MASS SOURC HEAT SOURC THRST AREA CONCENTRATION 

1 14.7 60 0 0 0 

2 14.7 60 0 0 0 

3 14.7 60 0 0 0 

4 14.7 60 0 0 0 


mi 

ON 



NO 


«nT 

w 

c 

o 

< 

r~ 

hi 

H 


W 

CM 

o 

P 

I — 1 

P 


2 

c 

o 

C 

CO 

< 


CM 


CM 



CO 




Eh 

r~ 



CO 

NO 



2 

O 



o 

00 



L) 

O 




o 


Q 

P-i 

o 


co 

s 


CM 

i— i P 

D 

o 

P 

• W 

P 

1 


o 


in 

o 

p 

o 


NO 


o 

o 

o 

00 


CM 






Eh 






c 


CO 




2 

z 

CO 

z 

2 




O 

C\] 

CM 


O 




M 

i — 1 


CO 

L) 




EH 


Q) 






P-I 

CX 

> 

Q) 

P 


o 


H 

g 

r— 1 

CX 

s 


o 

< 

Pi 

P 

rd 

•H 

D 

I — 1 

o 

H 

u 

p 

> 

P 

P-i o 

p 

I — 1 

Q 

co 

c 

z 

z 






ro 


Eh 

co 


CO 

«nT 

2 ^ co 

o 




Pi CM 

CO 

O < — i < — i 

' — l u 



D d 

CQ 


H 


00 


EH 

W 


Eh 

P-I 

00 


o 



P-i 

s 

00 

c 

2 

C CM 

CO 

O 

D 

o 

H 

w 

2 ' 1 

CM 


P 

CO 

Q 

NO p 



w 





Q 

«nT 

CO 



O CM 

CO ^ rH 

I — 1 

I— 1 


2 

1 

1 

1 


2 





Q 

2 

2 

2 

Pi 


o 

o 

o 

CQ 


H 

H 

M 

s 


EH 

EH 

EH 

D CM 

CM 

p 

p 

p 

2 

w 

o 

o 

o 


Q 





O 

2 rH CM 00 

p 

D 



X 

X 

X 

2 

H 

O 

L) 

o 

O 

Q 

2 

2 

2 

2 

O 

< 

< CM 

co 

< 

2: CM 

CO K CM co 

^ P <H 

P CM 

P 

M 

CQ rH CM 

CO CQ 

X 

CQ 


3 


Developed by NASA/Marshall Space Flight Center 
Copyright (C) by Marshall Space Flight Center 


Q) 

CC 


5 G 
O O 
i — I -H 
4-4 -P 
rd 

C D h 
4-> -P 
rd G 
i— I CD 
G O 

o g 


N CO G -X 

■H (D -X 

rH fa £ * 

rtf CT O -x 

fa rH -x 
(D ^ 4-1 -X 

C to -X 

CD CD rd -X 

-P -X 
(OCX 
<! fa -H -X 


•H 








13 





P 






Q 


o 






-P 

X 




Q 


M 




Eh 

CD 

rd 

0 


O 


< 


Eh 




O 

& 

b 

P 


D 


Eh 


< 




PC 

•H 


p 


co 


o 


EH 


< 


PC 

P 

i — i 

s 


13 


p 


O 


p 


< 


X 

p 

EH 

M 

P 

p 

P 

PC 

p 

EH 

P 

> 

b 

p 












c 

/ 












rd 

I — 1 







0 






X 



c 


w 


3 





CD 

p 

s 


H 


> 


M 


EH 


o 

> 

/ 

o 


EH 


p 


EH 


co 


p 

r— 1 

CO 

o 


PC 


< 


0 


D 


0 

rd 

CD 

s 


P 


> 


< 


PC 


P 

> 

i — 1 

p 


13 


p 


P 


DC 


c 


!P 

Q 

p 

H 

P 

o 

P 

PC 

p 

Eh 

P 

> 


s 












!P 

rd 







z 





s 

X 







o 





g 

P 





EH 


M 





p 

b 

s 


X 


> 


Eh 


X 


p 


CD 

o 


M 


P 


c 


Q 


< 

rd 

i — 1 

Eh 


s 


o 


M 


< 


> 


i — 1 

P 


p 


co 


Q 


W 


PC 

4H 

rd 

c 


p 


PC 




Eh 


CO 

O 

-P 

Q 

p 

H 

i — 1 

13 

P 

p 

p 

co 

Eh 

D 


i — l 

o 


-X 


G 

H 













rd 

u 


-X 


•H 

P 










co 



U 



-X 


-P 

CO 


0 




P 


2 


Eh 




b 


-X 


CO 

CD 


H 


W 


< 


H 


H 



O 

g 


-X 


•H 

Eh 


P 


Eh 


2 


Eh 


2 


p 

4-> 

rd 


-X 


CO 

/ 

CO 

0 


< 


p 


2 


D 


O 




-X 


CC 


W 

>H 


P 


o 


P 


H 


IS 

fa 

CO 


-X 


O 

o 

P 

0 

P 

DC 

Eh 

2 

P 

P 

Eh 

CO 

P 

Eh 

rd 

(D 


-X 


0 

V£> 

PC 












fa 

u 


-X 



P 

< 












& 

G 


-X 


s 

CO 

M 












O 

-P 


-X 

1— 1 

CD 

CO 

P 







Q 





fa 

rd 


-X 

in 

P 

p 

c 

0 




w 


Q 


< 




fa 


-X 


CO 

0 

> 

O 




0 


< 


P 




CD 


-X 

■vr 

>1 

/ 


h> 




p 


Eh 


D 



fa 



-X 

i— i 

CO 


s 

2 


X 


o 


2 


2 


2 

CD 

fa 


-X 



C£> 

o 

O 


P 


co 


P 


M 


> 

4-> 

CD 


-X 

C\] 


00 

M 

0 

P 

DC 

P 

2 

P 

P 

Eh 

CO 

EH 

EH 

G 

4-> 


-X 

I— 1 

o 

X 

Eh 












Ct 



-X 

o 

1 — 1 

— 

P 












fa 

«> 


-X 

Os] 

p 


O 












o 

CO 

fa 

-X 

\ 


CO 













o 

CD 

O 

-X 

C\] 

rd 

CD 






Q 


H 




> 


fa 

5 

-X 

1— 1 


1 — 1 


X 


P 


2 


Eh 


P 


CO 

b 

G 

4-> 

-X 

\ 

4h P 

■H 


Q 


P 


PQ 


2 


< 


2 


p 

Eh 

rtj 

p 

S 

D 

P 


O <C P 
Q 

G S fa 
O P rd 

•rl b 4 


2 

O 

o 


o 

o 

DC 


P 
P P 


Eh CO Pm Eh Pm 


-p 

<C! 

O' -P 

>H 

















rd 

J>| 

o 

G 

0 


>H 

H 



p 











i — i 


p 

o 

2 


Eh 

PC 



U 


a 









G 

P 

p 


< 


H 

L> 


co 

2 


CO 




C\] 

00 

i — i 

LO 

Os] 

fa 

C ) 


\ — 1 

X 


> 

H 


co 

C ) 


IS 









-H 

P 


X 

o 


< 

X 


H 

C ) 











CO 

< 

C) 

w 

o 


PC 

H 


P 

p 


P 













PQ 

P 

0 Eh 

2 

P 

P P 

CO 

Eh 

EH 

P 




















2 



11 

11 

11 

11 

11 

11 













( ) 










P 


Eh 

P 


0 



0 



2 










CO 

2 

D 

o 


P 



W 



1 


> 

co 






W 

>H 

M 

O 

PC 


P 

P 


P 

p 


CO 


P 

P 





p 

P 

P 

p 

w 

p 


& 

< 


CO 

p 


2 


> 

u 

Eh 



P 

p 

Eh 

< 

p 

p 

Q 


O 

> 


W 

> 




P 

o 

53 

P 


< 

PC 

M 

2 

M 

H 

Q 


P 

IS 


P 

<1 


P 


P 

p 

H 

P 

P 

> 

DC 

EH 

< 

p 

p 

< 

P 

P o 

H 

P 

P o 

co 

P 

Eh 

P 

P P 

p 

2 

2 

2 

2 

IS 


4 


FLUIDS: H20 


C\] 

o 


H 
CO 
<C oo 

H CM 

P • 

<C o 


o o 

>H O O 

EH + + 

H W H 

P o o C 

<C o o S 

D o o <C 

O o o 0 

o o 


w 

P 

c 




CO 

CM 


CM 



+ 



o 

o 


o 



H 



+ 

+ 


+ 

>H 


o 



< w 

w 


w 

EH 


o 



W 1-H 

CO 


r- 

M 


o 



P O 

CO 

w 

LO 

P 


o 



< CM 

CM 

p 

cr> 

C 







0 


P 


o 



CO o 

o 

p 

o 

ot 





CO 


c 





o 

o 

p 






CM 

o 

o 

o 





00 

O 

+ 

+ 

0 CO 

o 


CM 


< 

+ 

w 

w 

o 

o 


o 


EH 

w 

o 

o 

p 1 

+ 


1 


p 

r- 

o 

o 

2 W 

w 


w 


\ 

00 

o 

o 

P r- 

o 


o 

o 

2 

CM 

o 

o 

P o 

o 

p 

o 


PQ 

CO 



CO 

! — 1 

co 

in 

p 

P 



w w 

o o 
o o 
o o 
o o 

o o 


M CM CM 

< o o 
EH + + 
P W H 

\ ! — I I — | 

s ^ ^ 

PQ CM CM 
i_q v£> v£> 



EH 

+ 

+ 


EH 

\ 

+ 

+ 





CM 

o 




i— 1 



1 

1 






1 

1 

O 

p 

w 

w 

CO 

< 

P 

w 

w 





co 

o 


o 


o 



W 

H 

0 





w 

H 


\ 

r~ 

r~ 

w 

H 

EH 

o 

o 





P 

+ 


+ 


+ 



CD 

CD 

H 





in 

'nT 

P 

2 

co 

CO 

p 

EC 

PQ 

o 

o 

p 




o 

w 

< 

w 


H 



i — 1 

i— 1 

co 





CO 

00 


P 

CM 

CM 

o 


' — 

o 

o 

o 


CO 

i — 1 

0 

o 

w 

o 


o 


p 

CD 

CD 

\ 





I — 1 

I — 1 


P 

CD 

CD 

p 



o 

o 

M 

! — 1 

! — 1 



o 

p 

o 

< 

o 


2 

[■'- 

r- 

2 




CM 

\ — 1 

I — 1 


' — 








EH 




p 

o 

c 

! — 1 

M 

CD 


O 



PQ 









O 

o 

p 



o 

o 

p 




2 




P 



0 

O 

o 

P 





o 

o 





rtj 





o 




P 

o 


o 


O 


' — 



- — 

o 

o 

o 








p 









P 


CM 




CO 

IS] 



H 

o 

o 

o 






CM 

CM 

p 



o 

o 







P 




W 


CM 

CM 

Eh 

I — 1 

I — 1 

I — 1 


CM 

CM 



O 

o 

W 



o 

o 





i — i 






P 


O 

o 

< 

o 

o 

o 


o 

o 



+ 

+ 

Eh 


CO 

+ 

+ 





co 

in 


! — 1 


in 

O 


+ 

+ 

P 





+ 

+ 

EH 

P 

w 

w 

P 

CO 

\ 

w 

w 

w 




P 

o 


o 


o 

P 


H 

W 

g 

o 

o 

o 


H 

H 


— 

o 

o 

H 

CO 

2 

o 

o 

p 

CM 

CO 


o 

+ 

\ — 1 

+ 

P 

+ 



o 

o 

O 





CO 

CO 



o 

o 



PQ 

o 

o 

O 




0 

w 

P 

w 

EH 

w 

P 


o 

o 

P 




p 

o 

o 



o 

o 

P 

2 

P 

o 

o 

P 





CTt 


o 

0 

o 

< 


o 

o 

P 




— 

o 

o 



CD 

CD 

O 


' — 

o 

o 

P 




p 

O 


o 

P 

CO 

P 

P 

CD 

CD 





p 

CD 

CD 





P 





P 




2 

00 

< 

CD 

H 

1 — 1 

P 

— 







EH 





O 

o 




o 

o 





P 


M 


P 


w 

P 

O 

O 


o 

o 

o 


o 

o 





CO 









P 

o 

P 

O 


o 

Eh 

EH 




o 

o 

o 








P 















P 




M 

o 

o 

o 






CM 

CM 

o 



o 

o 











M 


CM 

CM 

co 

o 

o 

o 


CO 

00 



O 

o 

M 



o 

o 

W 












O 

O 

p 





o 

o 


M 

+ 

+ 

Eh 



+ 

+ 

P 

I— 1 

CM 

CO 



CO 


i— 1 


P 


+ 

+ 

— 

o 

o 

o 


+ 

+ 

p 

CO 

p 

w 

< 



w 

w 

o 




i — i 


i — 1 


1 


o 

M 

H 

H 

p 





H 

H 


W 

Q 

O 

P 

>H W 
p p 
c o 
p p 
p 

p 

o 

PQ 


O <C CM o o 


w 

p 

c 


o o 
o o 
o o 


p 

o 


p 

O 


p 

O 


H 


o o 


EH 

Eh 

P 

p 




p 

P 

O 

CO 




o 

O 






CM CO 'sP CM 

CO 


EH 



p 

H CM CO 51 H 

as cm 

P 

D 


CM 00 

0 

0 

0 

0 

p 

H 


p 

p 

P 

P 

p 

p 


< 


< 


H 

o 


p 

p 

P 

p 


p 


PQ 

PQ 

PQ 

PQ 


W 

D 

0 

P 

C 


P P 

o w 

H P 

Eh 

P 

P 

O 


CO CO 

W P 
P — 
O P 
p 


w 

p 

o 

p 


O CM co ^ 
P H CM CO 


P 
< 

H pt, 

P PQ 
Eh 


P P 
O < 
M s 


P w 
W P 
Eh O 
P P 


O CO 
CTi CO 
CM CM 
CM CM 

O O 


P 


5 


NODE H ENTROPY EMU COND CP 

BTU/LB BTU/LB-R LBM/FT-SEC BTU/FT-S-R BTU/LB- 


CJ 

w 

^ w o cm in 

\ o o o 

O Eh + + + 

S h w w w 

i ocor-' 
Eh Em O ^ lo 

W CD O 03 CD 

O P • • • 

p o o o 


• O o co o 

S W O o o 

H W + I + 

O I pq pq pq 

ft; O O CM 
>H ' — O i — I CD 
ft \ O CM H 

OD-** 

Eh O O O 

Eh pq 

S 

W 

CM H H 

o o o 





O 


CO 

o 

o 











53 


CO 

CO 

CO 








I — 1 

i — 1 




1 — 1 

I — 1 

I — 1 








o 

o 









CO 





+ 

+ 


U 


o 

o 

o 



3 





w 

pq 









o 





CO 

CO 









H 





o 

o 









Eh 





o 

o 




vo 

VO 

VO 

Me 


< 





I — 1 

I — 1 




o 

o 

o 

Me 


Pd 










+ 

+ 

+ 

Me 


w 





o 

o 


O 


w 

w 

w 

Me 


Eh 








s 


1 — 1 

'vt 1 


Me 


M 










■vT 

«nT 


* 







I — 1 

I — 1 




CM 

VO 

vo 



in 





o 

o 


s 












+ 

+ 


>H 


O 

o 

o 

CJ 







w 

w 


pq 





w 







o 

o 







co 







o 

o 







1 







o 

o 




i — 1 

CM 

CM 

Pd 







I — 1 

I — 1 




o 

o 

O 

— 


3 

II 








u 

+ 

+ 

+ 

\ 


M 





o 

o 


>H 

w 

H 

w 

H 

D 



D 







Eh 

co 

03 

VO 

vo 

EH 


CO 

C 







M 

\ 

i — 1 

in 

m 

CQ 


o 

Eh 





'vt 1 


U 

Eh 

CM 

I — 1 

i — i 



1 

P 




o 

o 


O 

Pm 




o 


w 





1 

1 


P 

' — 

O 

o 

o 

o 

* 

o 





w 

w 


w 





+ 

+ 

o 

i — l 







> 





H 

Me 

I — 1 



CO 


<N 

(N 







CO 

Me 




CJ 


lO 

in 







vo 

Me 

o 


Me 

pq 

Me 

03 

03 







I — 1 




Me 

co 

Me 




w 


CO 

CO 

CO 


P 



Me 


Me 

O 

o 


Eh 

U 

O 

o 

o 

o 

33 



Me 


Me 




<C 

w 

+ 

+ 

+ 





Me 

CNJ 

Me 




2 

co 

H 

w 

w 


CO 

Pm 


Me 

o 

Me 

CO 

CO 



\ 

I — 1 

I — 1 

I — 1 


O 

O 


Me 

o 

Me 

o 

o 


s 

S 

03 

03 

03 


+ 



Me 

i 

Me 

1 

1 


o 

P 3 

i — 1 

I — 1 

i — 1 

II 

w 

3 


Me 

pq 

Me 

w 

w 


hi 

P 





o 

o 


Me 

o 

Me 

«nT 



h 

— ' 

O 

o 

o 

S 

CM 

M 

II 

Me 

o 

Me 

CO 

CO 







O 

i — 1 

pc; 


Me 

o 

Me 

to 

in 







M 


H 

P 

Me 

o 

Me 

r~ 

r~ 







EH 

o 

Eh 

PJ 

Me 

o 

Me 






CO 

o 

CO 

<3 


M 

Eh 

Me 

o 

Me 

o 

o 




o 

o 

o 



pc; 

co 

Me 

o 

Me 






+ 

+ 

+ 

w 


o 

M 

Me 

o 

Me 






w 

w 

w 

s 




Me 

o 

Me 

I — 1 

i — i 




■vT 

CO 

«nT 

w 

II 

H 


Me 

o 

Me 

o 

o 


p 

M 

i — 1 

03 

I — 1 

o 


O 


Me 

o 

Me 

1 

1 


p 

CO 

CM 

I — 1 

CM 


EH 

s 


Me 

in 

Me 

w 

pq 


H 

P 




>H 

co 

PJ 


Me 

CNJ 

Me 

in 

VO 


Q 

- — 

O 

o 

O 

p 

O 

O 


Me 

vo 

Me 

in 

in 




1 



o 

P 

pc; 


Me 

in 

Me 

in 

in 







Pd 


PJ 

o 

Me 


Me 

in 

in 



Cs] 




Eh 

P 

> 

o 

Me 

i — i 

Me 





< 




S 

pd 

S 

o 

Me 


Me 

o 

o 







w 

o 

o 

o 

Me 


Me 





EH 

o 

CO 

O 


s 

o 

o 

Me 


Me 





P 

o 

o 

O 

p 



o 

Me 

co 

Me 

<N 

(N 


Pd 

1 

+ 

1 

+ 

<c 

p 

Q 


Me 

C 

Me 

o 

o 


O 

s 

H 

w 

H 

Eh 

<c 

PJ 

o o 

Me 

S 

Me 

+ 

+ 


Eh 

P 3 

o 

'vt 1 

i — i 

O 

EH 

IH 

o o 

Me 


Me 

w 

w 


U 

hi 

o 

VO 

03 

EH 

O 

P 4 

o o 

Me 

co 

Me 

MO 

VO 


< 

— 

o 

r- 

m 


Eh 

CO 

o o 

Me 

H 

Me 

r- 



P 





* 


M 

o o 

Me 

CO 

Me 

co 

CO 


P 

CM 

o 

o 

o 

* 

M< 

EH 

o o 

Me 

>H 

Me 

<N 

<N 



< 




* 

M< 

C 

o 

Me 


Me 





CO 




* 

M< 

CO 

o o 

Me 

<c 

Me 

o 

O 



1 




* 

M< 


<H O 

Me 

S 

Me 





p 






s 

o 

Me 

< 

Me 



CO 


P 3 






O 

o 

Me 


Me 



w 


P 

CM 

CO 




M 

o 

Me 

P 

Me 



HD 


— 

i — 1 

CM 

CO 



EH 

o 

Me 

o 

Me 

<N 

CO 

o 

33 







D 

II O 

Me 


Me 



s 

u 







hi 

o 

Me 

pq 

Me 



< 

£ 







O 

D tH 

Me 

S 

Me 



cC 








co 

c 

Me 

M 

M< 



P 3 

pc; 








EH 

Me 

EH 

M< 


6 


This page is intentionally left blank 


7 


Return to Appendix List 

APPENDIX H— INPUT AND OUTPUT DATA FIUES FROM EXAMPLE 2 
Simulation of a Water Distribution Network 

Contents Page 

Example 2 Input File 9 

Example 2 Output File 11 


8 




2 








O 

Eh 

CO 

0 



CO 


H 

O 

Eh 

2 




2 

H 

PI 

< 

2 

2 

0 

X 

2 

< 

2 

Eh 

IS 

2 

C 

c 

> 

Eh 

2 2 

CO 

o 

0 

Eh 

pi 

< 

O 

> M 

O 

PI 

Q 

CO 

2 

CO 

Pm 2 2 

Eh Pm IS 

Eh 2 

Pm Pm O 

2 

Pm 2 Eh 

2 







0 

P 

2 

0 

> 

M 

o 

P 

2 

2 

O 

C 

2 

co 

P 

2 

< 

O 

2 

P 

2 

X 

2 

2 

0 

M 

P 

co 

PM 

M 

c 

< 

M 

2 

Q 

P 

2 

0 

2 

p 

Pm 

Pd 

< 

< 

< 

2 

2 

< 

2 

Eh Pm 

2 

P > Pm 

2 

Pm Q 

Pm PM O 

p 

Pm P P 

2 



PM 


2 


co 

> 

2 

P 

O 

0 

P 


P 

p 

2 

Q 

2 

D 

M 

P 

H 

> 

X 

< 

PM 

P 

Pm 

P 

2 

p 

C 

2 

P 

< 2 

2 

PM 

2 

2 

P 

P 

Q 

PM O 

M 

O 

H 

2 

2 

co 

P < Pm 

P Pm 0 

Pm S P 

2 

P co 

Pm 2 Pm 

2 


o 

o 

LO 






2 


Q 



P 


Q 

O 

P 


Q 

2 


co 

X 

2 

2 

C 


< 

H 

2 

2 

Q 

2 

2 

> 

Pm 

P 

2 

2 

2 

2 

> 

< 

2 

P 

O 

O 

P 

2 

O 

O 

2 

2 

2 

P 

2 

H 

P Pm 

u 

Pm 2 

Pm P Pm 

0 Pm 

H i— 1 

2 

2 2 2 

2 


o 

o 

o 


2 

< 


2 


P 


P 


2 

M 

2 

> 

0 

> 

2 

2 


2 

P 

0 

P 

M 

P 

> 

< 


P 

2 

2 

C 

P 

O 

P 

P 


X 

2 

O 

> 

o 

2 

O 

P 


H 

2 

2 

2 

>M 

2 

2 

< 2 

0 

2 2 

H 

2 2 

2 O 

2 0 

2 2 

2 H 

i — 12 2 2 

0 


^ o 

u 

o 

-p 


c 


0 









2 


Q 


P 



c 

P 

H 


Q 

P 

P 

Q 

2 

o 

o 

P 

P 

< 

O 

2 

P 

X 

•H 

2 

o 

< 

P 

2 

O 0 

2 

c 

-P 

2 

< 

> 

2 

2 

0 2 

h 2 

p 

P 

2 

2 

2 

2 

C 

2 2 

2 2 

2 


2 

2 2 2 

l— l 2 

2 

P > 

2 2 P 2 

2 2 2 2 0 

2 


•H i — I 


CO 




2 








2 





















P 






















2 







< 








U 


>H 












2 


X 





2 



2 





Q) 


P 






2 






< 


H 


Q 






2 





2 


H 


2 


2 


H 


0 


P 


> 


2 


X 



2 



< 





cd 


> 


2 


P 


P 


2 


2 


2 


1 

P 

c 



O 



2 







< 


O 


< 


2 


co 


2 


2 


2 

2 

p 



M 





2 





2 


0 


2 


2 


2 


H 


2 


2 

M 

2 



P 



2 


2 



cd 


0 

2 

2 

2 

2 

2 

2 

P 

H 

2 

2 

P 

2 

2 

H T-\ 

2 Ln 

2 



< 



P 


< 






















2 


P 



M 


2 



P 
















2 



O 


P 


cd 

2 





O 
















2 



M 


< 


"d 



2 



















c 



2 


P 


e 

< 


P 



c 
















> 



2 


2 


p 

P 


M 



o 














a 


1 



2 


2 


-i—i 

< 


2 



•H 






X 








o 


2 



> 

'sT 

H 

P 

cd 

Q 

-M 


4-> 


2 






0 








2 


2 




O 


2 

2 


cd 

P 

P 


cd 

2 

2 




2 






P 


1 


2 

2 

2 

2 

CO 

2 

X 


P 

"0 

2 

O 

2 

i — I 

2 

O 




< 


2 


2 


< 


2 


2 

2 

X 

2 


2 

P 

P 

D 


2 


P 

P 

P 

0 




>H 


< 


2 


a 


2 


1 

Q 

c 

2 


2 

< 

O 

2 

CM 

P 

CM 

P 

£ 

2 

2 


X 


O 


2 


2 


2 


< 


2 

O 

p 

2 


2 

2 

i — 1 

2 

X 

2 

X 

H 

•H 

2 

2 


2 


2 


2 


2 


O 


2 


2 

2 CTl 

2 

0 


0 

< 

< 

M 

2 

O 

2 

P 

2 

2 

2 Q 

P 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

P 

2 

2 *— i 

2 

2 


9 


RHOREF EMUREF 

62.4 0.00066 

NODE INDEX DESCRIPTION 


NODE PRES (PSI) MASS SOURC HEAT SOURC THRST AREA 


oo 

r- 

C\] 


oo 

r- 

C\] 


to 

r- 

oo 

CTt 

oo 

in 


in 

r- 

00 

Ol 

00 

in 


oo 

m 

in 

uo 


in in 

oo oo 

in in 

in in 

m uo 


in m 

oo oo 

m in 

in m 

uo uo 


CO CO CTl 

C\] CM 1— I 


< 

< 

< 

c 

c 

< 

< 

c 

<c 

w 

w 

P 

w 

w 

w 

w 

w 

p 

p 

p 

P 

p 

p 

p 

p 

p 

p 

c 

< 

< 

c 

c 

< 

< 

c 

c 


o o o 


o o 


o o 


o o 


w 

w 

w 

w 

w 

w 

w 

w 

w 

p 

p 

p 

p 

p 

p 

p 

p 

p 

0 

0 

0 

0 

0 

0 

0 

0 

0 

p 

s 

s 

s 

s 

s 

s 

s 

P 

c 

< 

< 

c 

c 

<c 

< 

c 

c 


ooooooooo 


o 

o 


o 

o 


o 

o 


o 

o 


o 

o 


o 

o 


o 

o 


o o 

o o 


o o o 


o o 


o o 


o o 


p 

p 

p 

p 

p 

p 

p 

p 

P 

cn 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

c n 

p 

p 

p 

p 

p 

p 

P 

P 

p 

w 

w 

w 

w 

w 

w 

w 

W 

w 


ooooooooo 



S 

















O 

CNI 

U) 

l 

CO 

l 

in 

CO 

CO 

■sP 

Ol 







M 

i — i 

CN 

Os] 

uo 

uo 

uo 

O' 

in 

m 

00 







H 











in 

in 

uo 


m ^ ^ ^ ^ 


P 

Cl) 

Cl) 

0) 

0) 

Cl) 

Cl) 

Cl) 

Cl) 

Cl) 

Cl) 






in 

M 

CL 

CL 

CP 

CP 

CP 

CP 

tp 

tP 

tP 

tp 

<C 

< 

C 

C 

<C<C<C<C<C 

uo 

P 

-H 

■H 

-H 

•H 

-H 

-H 

■H 

■H 

■H 

-H 

M 

M 

M 

H 

M M M M M 


0 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P P P P P 


cn 

















r~- t — 'j 1 co n p 
c\] in in r- co 



uo 

00 

CO 

r- 

00 

S 



















P 

Cs] 

uo 

in 

uo 

in 

o <— 1 <— 1 <— 1 »— 1 »— 1 

' 1 ' 1 ' 1 ' 1 ' 1 p 


p 


as 


as 


as 


as 


as 


as 


as 


CQ 






M 

Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


EH 


H 






Eh 

0 


0 

o 

0 

o 

0 


0 

o 

0 

o 

0 

o 

0 

o 

0 








P 

3 

o 

3 

o 

3 

o 

3 

o 

3 


3 

o 

3 

o 

3 

'st' 

3 

o 

<c 

Cs] 

uo 

in 

r~- 

00 

O 

W 

Cs] 

w 


w 

'nP 

w 

Cs] 

w 

■vT 

w 


w 


w 


w 

Cs] 


i — 1 

Cs] 

uo 

Cs] 

r~ 


P 

i — 1 

p 

Cs] 

p 

CN 

p 

i — 1 

p 

i — 1 

p 

Cs] 

p 

CN 

p 

I — 1 

p 

i — 1 


P 

P 

2 

D 

!3 


in ^ ^ Os] 

ocricouocor~cTiinin 

U0'=3 1 '=J , ^ , '3 , '=J , '=3 1 'Nt 1 '=3 1 


00 00 00 


O CN 

no-no-mcocofoiH 

i — i 

I — 1 

I — 1 

i — i 

t — l 

t — l 

i — i 

i — i 

z 

i 

1 

1 

1 

1 

l 

l 

1 

1 

CS 










p 

3 

s 

3 

3 

3 

3 

3 

s 

3 


o 

o 

o 

o 

o 

o 

o 

o 

o 


M 

M 

M 

M 

M 

H 

H 

M 

M 


Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 


P 

P 

P 

P 

P 

P 

P 

P 

P 

w 

O 

o 

o 

O 

O 

O 

O 

O 

O 


p 

o 


S'— iOs]c\]ininuor~ininoo 
P 

D 



as 

P 

as 

as 

p 

p 

P 

P 

P 

P 

W 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

P 

3 

3 

3 

3 

3 

s 

P 

S 

S 

P 

O 

<c 

<C CN 

<C uo 

< r- 

< 

oo < 

A r- 

<C m 

<C oo 

<C oo 

< 

3 cn 

uo m r- oo p cn 

mo-coo-incocD'^npH 

P CN 

P CN 

p 

UO C 

u uo 

P m 

P 

P m 

P 

M 

CQ <— i 

CNCNuououor'inmoop 

p 

p 

p 

p 

P 

P 

P 

P 


10 


BRANCH OPTION -1 LENGTH DIA EPSD ANGLE AREA 

89 120 5 0.0018 0 19.6349375 


Developed by NASA/Marshall Space Flight Center 
Copyright (C) by Marshall Space Flight Center 


* 

* 

* 

* 


5 g 

o o 

i — I -H 
4-4 4 -> 

rd 

CD U 
4 -> 4 -> 
rd G 
i— I CD 

3 O 




- 4-1 


CD 
G 

(D (D rd 
-P 

rd G 
P "H ■ 









£ 










Q 


O 





-p 

X 




Q 


M 




Eh 

rd 

0 


O 


< 


Eh 




O 

b 

pc: 


D 


Eh 


< 




£ 


w 


co 


O 


Eh 


< 


Pd 

CM 

£ 


£ 


PI 


O 


£ 


c 

X 

pq 

Pm 

M 

Pm 

£ 

Pm 

pc; 

Pm 

Eh 

Pm 

> 

w 












/ 












CM 







0 





X 



c 


pq 


£ 





pq 

£ 


M 


> 


M 


Eh 


o 

/ 

O 


EH 


P 


EH 


CO 


pq 

CO 

o 


pc; 


< 


O 


D 


0 

CD 

£ 


w 


> 


< 


£ 


Pd 

i — 1 

W 


£ 


£ 


U 


£ 


c 

0. 

Q 

Eh 

M 

Pm 

O 

Pm 

pc; 

Pm 

Eh 

Pm 

> 

e 












cd 







£ 





X 







o 





pq 





Eh 


M 





b 

£ 


X 


> 


Eh 


X 


Pd 

CD 

O 


H 


PI 


c 


Q 


< 

i — 1 

En 


2 


O 


M 


< 


> 

i — 1 

PI 


pc; 


co 


Q 


pq 


Pd 

rd 

< 


Pm 


£ 


< 


Eh 


CO 

-P 

Q 

Pm 

M 

i — l 

£ 

Pm 

2 

Pm 

CO 

Eh 

D 


O 

G 


-X 


-p 


C 













i — 1 

O 


-X 


CD 


H 













rd 

O 


-X 


G 


-P 










co 



U 



-X 




CO 


0 




PI 


£ 


Eh 




b 


-X 


G 


CD 


H 


pq 


< 


H 


H 



O 

G 


-X 


o 


Eh 


PI 


Eh 


2 


Eh 


£ 


P 

4-> 

rd 


-X 


•H 


/ 

co 

0 


< 


Pd 


£ 


D 


O 




-X 


-p 



pq 

>H 


Pd 


O 


Pd 


M 


IS 

S 

CO 


-X 


G 


o 

PI 

0 

Pm 

£ 

Pm 

£ 

Pm 

Pm 

Eh 

CO 

Pm 

Eh 

rd 

<D 


-X 


b 


CO 

£ 












U 

U 


-X 


•H 


Pm 

< 












& 

G 


-X 


p 


CO 

M 












O 

4-> 


-X 

CO 

-p 


CO 

Pd 







Q 





U 

rd 


-X 

LO 

CO 


Pm 

< 

0 




pq 


Q 


< 



Ck 

U 


-X 


•H 


0 

> 

O 




0 


< 


P 




CD 


-X 


b 


/ 


b 




Pd 


Eh 


D 



U 

CT 


-X 

! — 1 




£ 

£ 


X 


O 


£ 


2 


2 

CD 

6 


-X 


p 


CO 

O 

O 


£ 


co 


Pd 


M 


> 

4-> 

CD 


-X 

CM 

CD 


00 

H 

0 

Pm 

£ 

Pm 

2 

Pm 

Pm 

Eh 

CO 

Eh 

Eh 

g 

4-) 


-X 

! — 1 

-p 


X 

Eh 












a 



-X 

o 

rd 


— 

Pm 












s 

«. 

M 

-X 

CM 




O 












o 

CO 

P 

-X 

\ 



CO 













u 

CD 

O 

-X 

CM 

rd 


CD 






Q 


H 




> 


P 


-X 

! — 1 



i — 1 


X 


Pm 


£ 


Eh 


Pd 


CO 

b 

G 

-P 

-X 

\ 

4H 

p 

•H 


Q 


pq 


£ 


£ 


< 


£ 

CD 

CO 

(D 

-X 

cn 

O 

rd 

Pm 


£ 


O 


> 


H 


pq 


< 

N 

CO 

G 

-X 

o 


b 



O 


0 


O 


Pd 


£ 


2 

■H 

CD 


-X 


c 

e 

£ 


0 

Pm 

£ 

Pm 

2 

Pm 

Pm 

Eh 

CO 

Pm 

Eh 

i — 1 

P 

5 

-X 

pq 

o 

G 

rd 














-P 

rd 

-P 

>h 

















rd 

2 

O 

G 

0 


>m 

pq 



p 











i — i 


p 

O 

£ 


Eh 

£ 



U 


a 









G 

b 

Pm 


< 


M 

P 


CO 

£ 


CO 



CTi 

LO 

o 

o 

LO 

CM 

b 

O 

/ 

CM 

X 


> 

H 


CO 

C ) 


£ 





\ — 1 


i — 1 


•H 

i — 1 


X 

O 


<c 

X 


pq 

c ) 











CO 

c 

C ) 

pq 

D 


£ 

H 


£ 

PJ 


£ 













£ 

Pm 

0 Pm 

2 

Pm 

£ Pm 

co 

Eh 

Eh 

Pm 




















2 



11 

11 

11 

11 

11 

11 













( ) 










Eh 


Eh 

£ 


0 



0 



2 










CO 

£ 

D 

O 


£ 



pq 



1 


> 

co 






pq 

>M 

M 

O 

Pd 


£ 

P 


£ 

£ 


CO 


P 

pq 





Pm 

t-l 

p 

pq 

pq 

£ 


S 

<! 


co 

pq 


£ 


> 

U 

EH 



£ 

pq 

Eh 

<! 

P 

P 

Q 


o 

> 


pq 

> 




Pm 

O 

£ 

£ 


< 

£ 

1— 1 

£ 

M 

H 

Q 


p 

£ 


£ 



£ 


P 

£ 

H 

£ 

Pm 

> 

£ 

Eh 

< 

Pm 

Pm 

< 

Pm 

Pm O 

M 

Pm 

£ O 

CO 

Pm 

Eh 

Pm 

£ Pm 

£ 

£ 

£ 

£ 

£ 

£ 


11 


RHOREF = 62.4000 LBM/FT**3 

EMUREF = 0 . 6600E-03 LBM/FT-SEC 
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FLUIDS: H20 


BOUNDARY NODES 

NODE P T RHO AREA 

(PSI) (F) (LBM/FT A 3) (IN A 2) 

1 0 . 1500E+03 0.1000E+04 0.1736E+00 0.0000E+00 

17 0 . 6000E+02 0.1000E+04 0.6918E-01 0.0000E+00 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-03 IN 6 ITERATIONS 

'AU = 100000000.000000 ISTEP = 1 DTAU = 


TIME OF ANALYSIS WAS 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0E+0 0 0 SECS 
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RHOREF = 57.8060 LBM/FT**3 
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1516 0 . 718E+03 0.185E+01 0.609E+00 0.277E+02 0.594E+04 O.OOOE+OO 0.784E-05 0.280E+01 
1617 0 . 216E+04 0.206E+01 0.370E+00 0.233E+02 0.425E+04 O.OOOE+OO 0.530E-05 0.190E+01 
1718 0 . 161E+05 0 . 301E+01 0.164E+00 0.154E+02 0.230E+04 O.OOOE+OO 0.345E-05 0.123E+01 
1819 0 . 770E+06 0.920E+00 0.131E-01 0.193E+01 0.230E+03 O.OOOE+OO 0.841E-07 0.301E-01 
1920 0 . 440E+06 -0.136E+02 -0.668E-01 -0.141E+02 0.140E+04 O.OOOE+OO 0.635E-05 0.227E+01 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-03 IN 9 ITERATIONS 

TAU = 99.0000000000000 ISTEP = 99 DTAU = 

1.00000000000000 


ISTEP = 100 TAU = 0 . 10000E+03 
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SOLUTION 
INTERNAL NODES 
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BRANCHES 

BRANCH KFACT0R DELP FLOW RATE VELOCITY REYN. NO. MACH NO. ENTROPY GEN. LOST WORK 

(LBF-S A 2/ (LBM-FT) A 2) (PSI) (LBM/SEC) (FT/SEC) BTU/ (R-SEC) LBF-FT/SEC 

12 0 . 955E+21 0 . 000E+00 -0.331E-22 -0.939E-20 0.141E-16 0.814E-23 0.116E-50 0.482E-45 


TOTAL ENTROPY GENERATION = 0.116E-50 BTU/(R-SEC) 
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ANALYST 

Todd Steadman 
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NODE PRES (PSI) TEMP (DEGF) MASS SOURC HEAT SOURC THRST AREA NODE -VOLUME CONCENTRATION 
2 67 -264 000 43200 

4 74.76 -264 000 820800 


BRANCH UPNODE DNNODE OPTION DESCRIPTION 
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EXAMPLE 10 HISTORY FILES 
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SUBROUTINE USRINT IS CALLED FROM INIT TO SPECIFY INITIAL VALUES COMPUTED 
BY USER SPECIFIED THERMODYNAMIC PROPERTY PACKAGE 
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SUBROUTINE TSTEP IS CALLED FROM THE MAIN ROUTINE. IN THIS ROUTINE 
THE USER CAN MODIFY THE TIMESTEP, DTAU, FOR AN UNSTEADY 
MODEL (DTAU IS IN SECONDS) 
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SUBROUTINE SORCEC 

PURPOSE: ADD CONCENTRATION SOURCES 


PURPOSE: COMPUTE MASS TRANSFER OF PROPELLANT INTO THE ULLAGE 

DURING TANK PRESSURIZATION 
LOGICAL NOMASS 
CHARACTER* 8 , FLUID 
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SUBROUTINE SORCETS ( IPSN, TERMD) 
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PURPOSE: ADJUST TEMPERATURE IF NECESSARY 


SUBROUTINE PADJUST 
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PURPOSE: ADJUST INPUT PARAMETERS FOR MULTI-D FLOW, IF NECESSARY 
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**** FIND THRESHOLD FROM ZBRAC **** 

CALL ZBRAC ( PR, VR1 , VR2 , TR, B, C, D, C4S, BETAS, GAMAS, SUCCES) 
**** OBTAIN SOLUTION (=VR) ****** 

VRS=RTBIS (PR, VR1, VR2 , TR, B, C, D, C4S , BETAS , GAMAS , CC, Jl) 
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IF (FLUID .EQ. 'HYDROGEN' .AN 
IF (FLUID. EQ. 'RP1 ' )VF=0 . 01923 


USING BISECTION, FIND THE ROOT OF A FUNTCTION F KNOWN TO LIE 
BETWEEN VR1 AND VR2 . THE ROOT, RETURNED AS RTBIS, WILL BE 
REFINED UNTIL ITS ACCURACY IS (+/-)CC. 
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VR2=VR2+FACTOR* (VR2-VR1 ) 

F2=F ( PR, VR2 , TR, B, C, D, C4 , BETA, GAMA) 
ENDIF 


SUBROUTINE INTERPOLE ( PK, TK, VGP) 

THIS SUBROUTINE CALCULATES THE SPECIFIC VOLUME OF VAPOR OR 
SUPERHEATED VAPOR USING INTERPOLATION IN TWO-DIMENSIONS 
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FACTT= (TK-T (IYP) ) / (T (IYP+1) -T (IYP) ) 

VGP= (1 . -FACTP) * (1 . -FACTT) *VG (IXP, IYP) + FACTP* (1 . -FACTT) 
&*VG (IXP+1, IYP) +FACTP*FACTT*VG (IXP+1, IYP+1) + 

& (1 . -FACTP) *FACTT*VG (IXP, IYP+1) 
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FLUIDS : 


BOUNDARY NODES 

NODE P T RHO AREA CONCENTRATIONS 

(PSI) (F) (LBM/FT A 3) (IN A 2) 
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BRANCHES 

BRANCH KFACTOR DELP FLOW RATE VELOCITY REYN. NO. MACH NO. ENTROPY GEN. LOST WORK 

(LBF-S A 2/ (LBM-FT) A 2) (PSI) (LBM/SEC) (FT/SEC) BTU/ (R-SEC) LBF-FT/SEC 

12 0 . 238E+05 0.712E+01 0.207E+00 0.624E+03 0.219E+06 0.180E+00 0.773E-02 0.349E+04 
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OPTION -15 HORSEPOWER EFFICIENCY 
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TNKTYPE NODUL NODULB NODPRP IBRPRP TNKAR TNKTH TNKRHO TNKCP TNKCON ARHC FCTHC TNKTM CIP 

FNIP CIW FNIW 

1 29 30 31 1030 5442 0.38 170 0.2 0.03622 3987 1 70 0.27 

0.25 0.54 0.25 
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END 

NOTE: All other user subroutines are identical with Example 10 (Appendix 5) 


Developed by NASA/Marshall Space Flight Center 
Copyright (C) by Marshall Space Flight Center 
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NODUL NODPRP QULPRP QULWAL QCOND TNKTM VOLPROP VOLULG 

BTU/Sec BTU/Sec BTU/Sec R Ft A 3 Ft A 3 

29 31 0.0000 0.0000 0.0000 529.6700 284.8873 15.1242 

54 56 0.0000 0.0000 0.0000 159.6700 474.8048 25.1952 


ISTEP = 1 TAU = 0 . 10000E+00 

BOUNDARY NODES 

NODE P(PSI) TF (F) Z(COMP) RHO CONCENTRATIONS 

( LBM/ FT A 3 ) 
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BRANCHES 


BRANCH KFACTOR DELP FLOW RATE VELOCITY REYN. NO. MACH NO. ENTROPY GEN. LOST WORK 

(LBF-S A 2/ (LBM-FT) A 2) (PSI) (LBM/SEC) (FT/SEC) BTU/(R-SEC) LBF-FT/SEC 

1001 0 . 684E+03 0.306E+01 0.803E+00 0.182E+03 0.649E+06 0.525E-01 0.164E-02 0.740E+03 
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SOLUTION 
INTERNAL NODES 

NODE P(PSI) TF (F) Z RHO EM(LBM) CONC 
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FLUIDS: H20 


BOUNDARY NODES 

NODE P T RHO AREA 

(PSI) (F) (LBM/FT A 3) (IN A 2) 
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NSSR = 0 
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BRANCH KFACT0R DELP FLOW RATE VELOCITY REYN. NO. MACH NO. ENTROPY GEN. LOST WORK 

(LBF-S^2/ (LBM-FT) A 2) (PSI) (LBM/SEC) (FT/SEC) BTU/(R-SEC) LBF-FT/SEC 

1112 0 . 639E-03 0.207E-01 0.684E+02 0 . 672E+02 0.921E+06 0.554E-01 0.795E-05 0.328E+01 

1213 0.767E-01 0.249E+01 0.684E+02 0 . 672E+02 0.921E+06 0.554E-01 0.955E-03 0.393E+03 

1314 0.767E-01 0.249E+01 0.684E+02 0.673E+02 0.921E+06 0.555E-01 0.955E-03 0.393E+03 
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ICONSF ICS ICF MODEL ARSF HCSF RADSF EMSFS EMSFF DESCRIPTION 

231 31 2 2 5.28300e-01 0.00000e+00 F 0.00000e+00 0.00000e+00 "Convection 231 

332 32 3 2 5.28300e-01 0.00000e+00 F 0.00000e+00 0.00000e+00 "Convection 332 

433 33 4 2 5.28300e-01 0.00000e+00 F 0.00000e+00 0.00000e+00 "Convection 433 

534 34 5 2 5.28300e-01 0.00000e+00 F 0.00000e+00 0.00000e+00 "Convection 534 


635 35 6 2 5.28300e-01 0.00000e+00 F 0.00000e+00 0.00000e+00 "Convection 635 
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EXAMPLE 14 HISTORY AND PROPERTY FILES 
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FLUIDS : 


BOUNDARY NODES 

NODE P T RHO AREA 

(PSI) (F) (LBM/FT A 3) (IN A 2) 

1 0 . 1470E+02 -0.4250E+03 0.4490E+01 0.0000E+00 

30 0 . 1332E+02 -0.4250E+03 0.4489E+01 0.0000E+00 
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1445E+02 -0.3361E+03 0.9981E+00 0.2201E-01 0.3155E-06 0.1000E+01 
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NODE PRES (PSI) TEMP (DEGF) MASS SOURC HEAT SOURC THRST AREA NODE-VOLUME CONCENTRATION 
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.4180055 1.524851 

6 64853.37 199.7332 77.07063 1.000000 

64.87878 8 . 3530074E-05 0.1036477 48.28000 0 . 0000000E+00 
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FLUIDS : 


BOUNDARY NODES 

NODE P T RHO AREA 

(PSI) (F) (LBM/FT A 3) (IN A 2) 

1 0 . 5000E+03 -0 . 2 600E+03 0.6498E+02 0.0000E+00 

7 0 . 4500E+03 -0.2600E+03 0.6490E+02 0.0000E+00 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-03 IN 284 ITERATIONS 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-03 IN 102 ITERATIONS 
TAU = 0.500000000000000 ISTEP = 25 DTAU = 
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NODE INDEX DESCRIPTION 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-04 IN 409 ITERATIONS 
TAU = 0.300000000000000 ISTEP = 3 DTAU = 


SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-04 IN 294 ITERATIONS 
AU = 0.400000000000000 ISTEP = 4 DTAU = 

0.100000000000000 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-04 IN 299 ITERATIONS 
TAU = 0.600000000000000 ISTEP = 6 DTAU = 

0.100000000000000 


SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-04 IN 254 ITERATIONS 
AU = 0.700000000000000 ISTEP = 7 DTAU = 
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BRANCH KFACTOR DELP FLOW RATE VELOCITY REYN. NO. MACH NO. ENTROPY GEN. LOST WORK 

(LBF-S^2/ (LBM-FT) A 2) (PSI) (LBM/SEC) (FT/SEC) BTU/(R-SEC) LBF-FT/SEC 

12 0 . 822E+08 0.628E+02 0.105E-01 0.109E+04 0.212E+06 0.958E+00 0.462E-03 0.193E+03 

23 0.266E+08 0.203E+02 0.105E-01 0.978E+03 0.127E+06 0.910E+00 0.417E-03 0.156E+03 


TOTAL ENTROPY GENERATION = 0.878E-03 BTU/(R-SEC) 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-04 IN 92 ITERATIONS 

TAU = 15.0000000000000 ISTEP = 150 DTAU = 


SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-04 IN 92 ITERATIONS 

AU = 15.1000000000000 ISTEP = 151 DTAU = 
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NODE PRES (PSI) TEMP (DEGF) MASS SOURC HEAT SOURC THRST AREA NODE -VOLUME CONCENTRATION 

1 100 80 0 0 0 17280 

Exl7hs3 . dat 


w 

o 

2 

W 

0 «H 

P O 

H O 

> • 

2 O 

O 

O 


2 

O 

H 

H 

<C 

>< 

< 

P 

2 

P 




2 













O 

CD 

P 











M 

U 

w 




EH 







Eh 

■H 

o 


IS 


M 

IS 






P 

p 

CJ 


O 


D 

O 






H 

■H 



P 


O 

P 






P 

M 

IS 


P 


P 

P 






o 

O 

o 

i — l 



M 


CNJ 





2 

C 

p 


>H 


O 

P 

I — 1 





H 


p 


P 



o 

o 





P 




< 


w 

Eh 










H 


2 

c 

o 









EH 


Eh 

p 










2 



D 










2 


2 

0 






2 

<N 


in 

D 


M 

H 




p 


O 

CNJ 


CO 




P 




2 


M 


c 

[■'- 

P 


>H 





W 


Eh 


H 

o 

O 


p 





2 


P 


P 

o 

P 


2 





<c 

C\] 

O 


c 




a 





2 

i — 1 




o 

2 


H 

<C 

2 









H 


2 

H 










2 


2 

P 

O 

H 








O 


< 

<c 


P 




H 




2 





H 




Q 


CNJ 


< 


P 



P 




O 

<N 

CNJ 


P 


O 

w 






2 


1 


2 


Eh 

p 


>H 




2 






< 

M 


p 




Q 


2 


2 


P 

p 


o 


P 




O 


H 


D 



EH 


CQ 




H 




0 

EH 


2 


2 




EH 


2 


W 

2 


H 


D 

i — 1 



p 


W 


P 

H 

i — 1 

2 


2 


H 


O 


EH 



2 






Q 






IS 



P 




O 




P 


o 



O 

-P 



2 

i — 1 



IS 


p 



Eh 

rd 



P 




O 


p 

P 


< 

T! 



D 




P 



2 


P 








P 


p 



D 

P 









o 

0 


0 

CO 







P 



H 


H 

■H 



2 


2 


C 


p 

P 


P 

2 

H 


O 


0 


M 

O 

H 




1 

Q 


2 


2 


EH 


2 

IS 


IS 

& 

O 


< 


< 

CNJ 

M 

C\] 

2 

O 


O 

<D 

2 

i — 1 

P 

O'] 

P 

I — 1 

2 

i — 1 

D 

P 

CN] 

P 


M 


2 

i — 1 

2 


M 


2 rH 

P 

i — 1 

P 

P 


223 


EXAMPLE 17 HISTORY FILES 
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Developed by NASA/Marshall Space Flight Center 
Copyright (C) by Marshall Space Flight Center 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-03 IN 22 ITERATIONS 

AU = 2.00000000000000 ISTEP = 4 DTAU = 

0.500000000000000 


ISTEP = 20 TAU = 0 . 10000E+02 
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SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-03 IN 28 ITERATIONS 

TAU = 11.5000000000000 ISTEP = 23 DTAU = 


SOLUTION SATISFIED CONVERGENCE CRITERION OF 0.100E-03 IN 28 ITERATIONS 

AU = 12.0000000000000 ISTEP = 24 DTAU = 
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BOUNDARY NODES 

NODE P T RHO AREA 

(PSI) (F) (LBM/FT A 3) (IN A 2) 

1 0 . 5000E+02 0 . 8000E+02 0.2420E+00 0.0000E+00 

21 0 . 2340E+02 0.6000E+02 0.1176E+00 0.0000E+00 
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NHREF 


BOUNDARY NODES 

NODE P T RHO AREA 

(PSI) (F) (LBM/FT A 3) (IN A 2) 

1 0 . 5000E+02 0 . 8000E+02 0.2420E+00 0.0000E+00 

21 0 . 3500E+02 0.4000E+02 0.1830E+00 0.0000E+00 
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. 824E+07 0.153E+00 0.163E-02 0.466E+02 0.116E+05 0 . 137E-01 0.296E-06 0.129E+00 
. 204E+10 0.403E+03 0.163E-02 0 . 673E+03 0 . 441E+05 0.197E+00 0.733E-04 0.319E+02 
.374E+09 0.694E+01 0.163E-02 0 . 907E+03 0.116E+05 0.266E+00 0.260E-03 0 . 114E+03 


TIME OF ANALYSIS WAS 0 . 000000000000000E+000 SECS 
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EXAMPLE 23C HISTORY FILES 
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************************************************** 


G F S S P (Version 604) 

Generalized Fluid System Simulation Program 
April 2013 

Developed by NASA/Marshall Space Flight Center 
Copyright (C) by Marshall Space Flight Center 

A generalized computer program to calculate flow 
rates, pressures, temperatures and concentrations 
in a flow network. 

************************************************* 


RUN DATE: 09/ 17/20 13 10:53 


TITLE 

ANALYST 

:LOx Recirculation 

Line with 

Helium Injection 



FILEIN 

FILEOUT 

: C : \GFSSPInstallFiles\InstallGFSSP604\Examples\EX23\EX23C . 
: EX2 3C . out 

OPTION VARIABLES 

dat 

ADDPROP 

BUOYANCY 

CONDX 

CONJUG 

CYCLIC 

DALTON 

DENCON 

ENERGY 

F 

F 

F 

T 

F 

F 

F 

T 

FLOWREG 

GRAVITY 

HCOEF 

HEX 

HRATE 

IFRMIX 

INERTIA 

INSUC 

0 

T 

F 

F 

T 

3 

T 

F 

INVAL 

MIXTURE 

MOVBND 

MSORCE 

NORMAL 

NRSOLVT 

OPVALVE 

PLOTADD 

F 

T 

F 

F 

F 

T 

F 

F 

PRESREG 

PRESS 

PRINTI 

PRNTADD 

PRNTIN 

RADIATION 

REACTING 

ROTATION 

0 

F 

F 

T 

T 

F 

F 

F 

SAVER 

SECONDL 

SHEAR 

SIMULA 

SIUNITS 

STEADY 

THRUST 

TPA 

F 

F 

F 

T 

F 

F 

F 

F 

TRANS_MOM 

TRANSQ 

TRANSV 

TVM 

TWOD 

USRVAR 

VARGEO 

VARROT 

F 

RLFVLV 

F 

F 

T 

F 

F 

F 

F 

F 


NNODES 

= 

11 

NINT 

= 

8 

NBR 

= 

10 

NF 

= 

2 

NVAR 

= 

26 

NHREF 

= 

2 


FLUIDS : 

HE 02 






BOUNDARY 

NODES 






NODE 

P 

T 

RHO 

AREA 

CONCENTRATIONS 


(PSI) 

(F) 

(LBM/FT A 3 ) 

( IN A 2 ) 







HE 

02 


1 

4 . 2500E+02 

1 . 0000E+02 

2 . 7856E-01 

0 . 0000E+00 

1 . OOOOE+OO 

0 . 0000E+00 

101 

5 . 5780E+01 

-2 . 7250E+02 

6 . 6739E+01 

0 . 0000E+00 

0 . 0000E+00 

1. 0000E+00 

8 

5 . 3000E+0 1 

-2 . 7250E+02 

6 . 6735E+01 

0 . OOOOEtOO 

0 . 0000E+00 

1. 0000E+00 
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INPUT SPECIFICATIONS FOR INTERNAL NODES 


NODE 

AREA 

MASS 

HEAT 





( IN A 2 ) 

(LBM/S) 

(BTU/S) 




2 

0 . 0000E+00 

0 . 0000E+00 

0 . 0000E+00 




3 

0 . 0000E+00 

0 . 0000E+00 

0 . 0000E+00 




102 

0 . 0000E+00 

0 . 0000E+00 

0 . 0000E+00 




103 

0 . 0000E+00 

0 . 0000E+00 

0 . 0000E+00 




104 

0 . 0000E+00 

0 . 0000E+00 

0 . 0000E+00 




5 

0 . 0000E+00 

0 . 0000E+00 

0 . 0000E+00 




6 

0 . 0000E+00 

0 . 0000E+00 

0 . 0000E+00 




7 

0 . 0000E+00 

0 . 0000E+00 

0 . 0000E+00 




BRANCH 

UPNODE 

DNNODE 

OPTION 




12 

1 

2 

1 




23 

2 

3 

2 




34 

3 

103 

1 




112 

101 

102 

2 




123 

102 

103 

1 




134 

103 

104 

1 




45 

104 

5 

1 




56 

5 

6 

1 




67 

6 

7 

1 




78 

7 

8 

1 




BRANCH 

OPTION -1: 

LENGTH 

DIA 

EPSD 

ANGLE 

AREA 

12 


0 . 120E+02 

0 . 152E+00 

0 . 000E+00 

0 . 900E+02 

0 . 181E-01 

BRANCH 

OPTION -2: 

FLOW COEF AREA 




23 


0 . 600E+00 

0 . 126E-02 




BRANCH 

OPTION -1: 

LENGTH 

DIA 

EPSD 

ANGLE 

AREA 

34 


0 . 280E+02 

0 . 152E+00 

0 . 000E+00 

0 . 900E + 02 

0 . 181E-01 

BRANCH 

OPTION -2: 

FLOW COEF AREA 




112 


0 . 424E+00 

0 . 639E+00 




BRANCH 

OPTION -1: 

LENGTH 

DIA 

EPSD 

ANGLE 

AREA 

123 


0 . 120E+02 

0 . 187E+01 

0 . 000E+00 

0 . 180E+03 

0 .275E+01 

BRANCH 

OPTION -1: 

LENGTH 

DIA 

EPSD 

ANGLE 

AREA 

134 


0 . 120E+02 

0 . 187E+01 

0 . 000E+00 

0 . 180E+03 

0 .275E+01 

BRANCH 

OPTION -1: 

LENGTH 

DIA 

EPSD 

ANGLE 

AREA 

45 


0 . 120E+02 

0 . 187E+01 

0 .000E+00 

0 . 180E+03 

0 .275E+01 

BRANCH 

OPTION -1: 

LENGTH 

DIA 

EPSD 

ANGLE 

AREA 

56 


0 . 120E+02 

0 . 187E+01 

0 .000E+00 

0 . 180E+03 

0 .275E+01 

BRANCH 

OPTION -1: 

LENGTH 

DIA 

EPSD 

ANGLE 

AREA 

67 


0 . 120E+02 

0 . 187E+01 

0 .000E+00 

0 . 180E+03 

0 .275E+01 

BRANCH 

OPTION -1: 

LENGTH 

DIA 

EPSD 

ANGLE 

AREA 

78 


0 . 120E+02 

0 . 187E+01 

0 .000E+00 

0 . 180E+03 

0 .275E+01 

CONJUGATE HEAT TRANSFER 





NSOLIDX = 2 






NAMB 

= 1 






NSSC 

= 1 






NSFC 

= 1 






NSAC 

= 1 






NSSR 

= 0 






NODESL 

MATRL SMASS TS 

NUMSS NUMSF 

NUMSA 


9 

17 2 . 

6300 70. 

0000 

1 1 

0 
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NAMESS 

910 

NAMESF 

49 

NODESL MATRL SMASS TS NUMSS NUMSF NUMSA 

10 17 2.6300 70.0000 101 

NAMESS 
910 

NAMES A 
1011 

NODEAM TAMB 

11 70.0000 


ICONSS 

ICNSI 

ICNSJ 

ARCSIJ 

DISTSIJ 


910 

9 

10 

79.0000 

0 . 2250 


ICONSF 

ICS 

ICF 

ARSF 

EMSFS 

EMSFF 

49 

9 

104 

70.5000 

0.0000 

0.0000 

ICONSA 

ICSAS 

ICSAA 

ARSA 

HCSA EMSAS 

EMSAA 

1011 

10 

11 

0 . 8750E+02 

0 . 5560E-03 0. 

0000E+00 0 . 0000E+00 


ISTEE 

1 = 10 

TAU = 

0 . 10000E+01 



BOUNDARY 

NODES 






NODE 

P(PSI) 

TF ( F ) Z(COMP) RHO 

CONCENTRATIONS 





(LBM/FT 

-3 ) 








HE 

02 

1 

4 . 2500E+02 

1 .0000E+02 

1 .0171E+00 

2 . 7856E-0 1 

1 .0000E+00 

0 . 0000E+00 

101 

5 . 5780E+0 1 

-2 . 7250E+02 

1 .3318E-02 

6 . 6739E+0 1 

0 .0000E+00 

1 . 0000E+00 

8 

5 . 3000E+0 1 

-2 . 7250E+02 

1 .2655E-02 

6 . 6735E+0 1 

0 .0000E+00 

1 . 0000E+00 

SOLUTION 







INTERNAL 

NODES 






NODE 

P(PSI ) 

TF ( F ) 

Z 

RHO 

EM(LBM) 

CONC 





(LBM/FT A 3 ) 








HE 

02 

2 

4.239 1E+02 

1 .0001E+02 

1 . 0170E+00 

2.77 86E-0 1 

3.50 13E-05 

1 . 0000E+00 

0.0000 







3 

6 . 8985E+0 1 

1 . 0285E+02 

1 . 0030E+00 

4.56 17E-02 

6 . 7063E-06 

1 . 0000E + 00 

0.0000 







102 

5 . 3753E+01 

-2 . 7167E+02 

1 . 2868E-02 

6 . 6265E+01 

6 . 3165E-01 

6 . 1255E-06 

1.0000 







103 

5 . 3467E+01 

-2 . 7088E+02 

5.33 10E-02 

1 . 5505E+01 

2 . 9678E-01 

3 . 1281E-03 

0.9969 







104 

5 . 3385E+01 

-2 . 7071E+02 

1 . 1765E-01 

6 . 9921E + 00 

1 . 3482E-01 

3 . 4754E-03 

0.9965 







5 

5 . 3333E+01 

-2 . 7051E+02 

1 . 3716E-01 

5 . 9752E+00 

1 . 1489E-01 

3 . 7320E-03 

0.9963 







6 

5 . 3288E+01 

-2 . 7 027E+02 

1 . 6 1 10E-0 1 

5 . 0691E+00 

9 . 7536E-02 

3 . 9443E-03 

0.9961 







7 

5 . 3251E+01 

-2 . 6986E+02 

2 . 0321E-01 

3 . 9985E+00 

1 . 1576E-01 

4 . 26 13E-03 

0.9957 







NODE 

H 

ENTROPY 

EMU 

COND 

CP 

GAMA 


BTU/LB 

BTU/LB-R 

LBM/FT-SEC 

BTU/FT-S-R 

BTU/LB-R 


2 

0 . 0000E+00 

5 . 88 19E+00 

1 . 4145E-05 

2 . 5975E-05 

1 .2427E+00 

1 .6688E+00 
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3 0 . OOOOE+OO 

6 . 7902E+00 

1 . 4148E-05 

2 . 5974E-05 

1 .2414E+00 

1 .6670E+00 

102 0. 0000E+00 

7 . 6502E-0 1 

9 . 3309E-05 

1 .8754E-05 

4 . 1969E-0 1 

1 .9529E+00 

103 0. OOOOE+OO 

7 . 8678E-0 1 

2 . 6906E-05 

1 .8432E-05 

4 . 204 7E-0 1 

1 .9448E+00 

104 0. OOOOE+OO 

8 . 1967E-01 

1 .5121E-05 

1 .7283E-05 

4 . 092 7E-0 1 

1 . 9146E+00 

5 0. OOOOE+OO 

8.287 4E-0 1 

1 .3769E-05 

1 .7017E-05 

4 . 0669E-01 

1 . 9069E+00 

6 0. OOOOE+OO 

8 . 40 1 8E-0 1 

1 .2609E-05 

1 .6661E-05 

4.03 13E-0 1 

1 . 8969E+00 

7 0. OOOOE+OO 

MIXTURE FLUID HE 

8 . 6083E-0 1 

( AMAGAT 

1 . 1256E-05 
1 MODEL) 

1 . 6002E-05 

3 . 9650E-01 

1 . 8788E+00 

NODE TFX(F) 

ENTROPY 

BTU/LB-R 

HX 

BTU/LB 

XVX 

RHOX 

LBM/FT A 3 

EMUX 

LBM/FT-SEC 

CONDUCTX 

BTU/FT-S-R 

1 1 . 0000E+02 

5 . 8806E+00 

7.05 18E+02 

0. OOOOE+OO 

2 . 7856E-01 

1 . 4145E-05 

2 . 5975E-05 

2 1 . 0001E+02 

5 . 8819E+00 

7 . 05 18E+02 

1. OOOOE+OO 

2 . 7786E-01 

1 . 4 145E-05 

2 . 5975E-05 

3 1 . 0285E+02 

6 . 7902E+00 

7 . 05 18E+02 

1. OOOOE+OO 

4 . 5617E-02 

1 . 4 148E-05 

2 . 5974E-05 

102 -2 . 5198E+02 

5 . 6768E+00 

2 . 6443E+02 

1. OOOOE+OO 

9 . 6072E-02 

7 . 2 156E-06 

1 . 3330E-05 

103 -2 . 2473E+02 

5 . 8326E+00 

2 . 9828E+02 

1. OOOOE+OO 

8 . 4514E-02 

7 . 8057E-06 

1 . 4456E-05 

104 -2 . 1164E+02 

5 . 9008E+00 

3 . 1455E+02 

1. OOOOE+OO 

7 . 9944E-02 

8 . 0830E-06 

1 . 4984E-05 

5 -1 . 9644E+02 

5 . 9751E+00 

3 . 3343E+02 

1. OOOOE+OO 

7 . 5269E-02 

8 . 4005E-06 

1 . 5585E-05 

6 -1 . 7988E+02 

6 . 0513E+00 

3 . 5400E+02 

1. OOOOE+OO 

7 . 0768E-02 

8 . 7416E-06 

1 . 6231E-05 

7 -1 . 5616E+02 

6 . 1527E+00 

3 . 8345E + 02 

1. OOOOE+OO 

6 . 5208E-02 

9 . 2226E-06 

1 . 7142E-05 

NODE CM 

CVX QHES 

CX 

PX 

VOLX 

GAMAX 

CPX 

MOL CONC 

BTU/LB-R BTU/S 

MASS CONC 

PSIA 

FT"3 


BTU/LB-R 

1 1. 0000E+00 

0. 0000E+00 0 . OOOOE+OO 

1. OOOOE + OO 

4 . 2500E+02 

0 . OOOOE+OO 

1 . 6688E+00 

1 . 2427E+00 

2 1. OOOOE+OO 

7.447 OE-O 1 0. OOOOE+OO 

1. OOOOE+OO 

4 . 2391E+02 

1 . 2601E-04 

1 . 6688E+00 

1 . 2427E+00 

3 1. OOOOE+OO 

7.447 OE-O 1 0. OOOOE+OO 

1. OOOOE+OO 

6 . 8985E+0 1 

1 . 4701E-04 

1 . 6670E+00 

1 .2414E+00 

102 4 . 8965E-05 

7 . 4470E-01 0. OOOOE+OO 

6 . 1255E-06 

5 . 3753E+01 

4 . 6695E-07 

1 .6686E+00 

1 .2426E+00 

103 2 . 4471E-02 

7 . 4470E-01 0. OOOOE+OO 

3 . 1281E-03 

5 . 346 7E+0 1 

4 . 7032E-04 

1 .6682E+00 

1 . 2423E+00 

104 2 . 7123E-02 

7 . 4 4 70E-0 1 0. OOOOE+OO 

3.47 5 4E-0 3 

5 . 3385E+0 1 

5 . 17 30E-04 

1 . 6680E+00 

1 . 2422E+00 

5 2 . 9075E-02 

7.44 70E-0 1 0. OOOOE+OO 

3 . 7320E-03 

5 . 3333E+01 

5 . 5453E-04 

1 . 6679E+00 

1 . 2421E+00 

6 3 . 0685E-02 

7 . 4470E-01 0. OOOOE+OO 

3 . 9443E-03 

5 . 3288E+01 

5 . 8524E-04 

1 . 6677E + 00 

1 . 2420E+00 

7 3 . 3079E-02 

7 . 4470E-0 1 0. OOOOE+OO 

4 . 2613E-03 

5 . 3251E+01 

9 . 4635E-04 

1 . 6676E+00 

1 . 24 19E+00 
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MIXTURE FLUID 02 (AMAGAT 

1 MODEL) 




NODE TFX(F) HX 

ENTROPY 

XVX 

RHOX 

EMUX 

CONDUCTX 

BTU/LB 

BTU/LB-R 


LBM/FT A 3 

LBM/FT-SEC 

BTU/FT-S-R 

101 -2 . 7250E+02 7.1338E+01 

7 . 6311E-01 

0 .0000E+00 

6.67 3 9E+0 1 

9 . 4870E-05 

1 .8816E-05 

102 -2 . 7167E+02 7.1685E+01 

7 . 6499E-01 

0 .0000E+00 

6 . 6575E+0 1 

9 . 3759E-05 

1 . 8754E-05 

103 -2.713 1E+0 2 7.2806E+01 

7 . 7095E-01 

1 . 1497E-02 

3 . 662 8E+0 1 

5 . 3408E-05 

1 . 8532E-05 

104 -2 . 7134E+02 7.8644E+01 

8 . 0 195E-0 1 

8 . 0916E-02 

9 . 8536E+00 

1 . 7677E-05 

1 . 7347E-05 

5 -2 . 7137E+02 8.0057E+01 

8 . 0946E-01 

9 . 7783E-02 

8.361 1E+00 

1 . 5687E-05 

1 . 7060E-05 

6 -2 . 7139E+02 8.1955E+01 

8 . 1954E-01 

1 .2038E-01 

6 . 9509E+00 

1 . 3806E-05 

1 . 6675E-05 

7 -2 . 7140E+02 8.5462E+01 

8 . 3818E-01 

1 . 6204E-01 

5 . 3029E+00 

1 . 1605E-05 

1 . 5963E-05 

8 -2 . 7250E+02 7.1335E+01 

7 . 6314E-01 

0 . 0000E+00 

6.67 35E+0 1 

9 . 4 842E-05 

1 . 8814E-05 

NODE CM CX 

CVX QHES 

PX 

VOLX 

GAMAX 

CPX 

MOL CONC MASS CONC 

BTU/LB-R BTU/S 

PSIA 

FT A 3 


BTU/LB-R 

101 1 . 0000E+00 1 . 0000E+00 

0 . 0000E+00 0 . 0000E+00 

5 . 57 80E+0 1 

0 . 0000E+00 

1 . 9443E+00 

4 . 1943E-01 

102 9 . 9995E-01 9.9999E-01 

2 . 1490E-0 1 0 . 0000E+00 

5 . 3753E+0 1 

9 . 5358E-03 

1 . 9530E+00 

4 . 1969E-01 

103 9 . 7553E-01 9.9687E-01 

2 . 1399E-0 1 0 . 0000E+00 

5 . 3467E+01 

1 . 8749E-02 

1 . 9517E+00 

4 . 1789E-01 

104 9 . 7288E-01 9.9652E-01 

2.1068E-01 0 . 0000E+00 

5 . 3385E+01 

1 . 8555E-02 

1 . 9215E+00 

4 . 0637E-01 

5 9 . 7 093E-0 1 9.9627E-01 

2 . 0989E-01 0 . 0000E+00 

5 . 3333E+0 1 

1 . 8518E-02 

1 . 9140E+00 

4 . 035 6E-0 1 

6 9 . 6932E-0 1 9.9606E-01 

2 . 0881E-01 0 . 0000E+00 

5 . 3288E+0 1 

1 .8487E-02 

1 .9041E+00 

3 . 9980E-0 1 

7 9 . 6692E-0 1 9.9574E-01 

2 . 0682E-01 0 . 0000E+00 

5.325 1E+0 1 

2 . 7663E-02 

1 .8860E+00 

3 . 9288E-01 

8 1 . 0000E+00 1 . 0000E+00 

0 . 0000E+00 0 . 0000E+00 

5 . 3000E+01 

0 . 0000E+00 

1 . 9446E+00 

4 . 1947E-01 


BRANCHES 

BRANCH 

KFACTOR 

DELP 

FLOW RATE 

VELOCITY 

REYN. NO. MACH 

NO. ENTROPY GEN. LOST WORK 

(LBF-S A 2/ (LBM-FT) A 2 ) (PSI) 

(LBM/SEC) 

(FT/SEC) 


BTU/ (R-SEC) 
12 

LBF-FT/SEC 
6 . 260E+06 

1 . 089E+00 

5 . 005E-03 

1 .426E+02 

3 . 557E+04 

4 . 187E-02 
23 

6.47 IE-06 
2 . 040E + 09 

2 . 8 18E+00 
3 . 549E+02 

5 . 005E-03 

2 . 064E+03 

1 .352E+05 

6 . 061E-01 
34 

2 . 114E-03 
8 . 920E+07 

9 . 206E+02 
1 . 552E+01 

5 . 005E-03 

8 . 707E+02 

3 . 556E+04 

2 . 552E-01 

5 . 602E-04 

2 . 452E+02 
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112 

6.578E+01 

2 . 029E+00 

2 . 107E+00 

7 . 116E+00 

3 . 761E+05 

9 . 464E-03 

6 . 328E-05 

9.214E+00 




123 

6 . 6 16E-02 

2 . 845E-0 1 

2 . 038E+00 

1 . 618E+00 

1 . 784E+05 

2 . 142E-03 

5 . 777E-08 

8 . 448E-03 




134 

2 . 346E-01 

8 . 172E-02 

1 . 572E+00 

5 . 511E+00 

4 . 773E+05 

7 . 220E-03 

4.00 IE-07 

5 . 875E-02 




45 

4 . 778E-01 

5 . 240E-02 

1 . 423E+00 

1 . 085E+01 

7.69 1E+05 

1 . 430E-02 

1 . 341E-06 

1 . 971E-01 




56 

5 . 614E-01 

4 . 495E-02 

1 . 266E+00 

1 . 131E+01 

7 . 514E+05 

1 . 492E-02 

1 . 296E-06 

1 . 908E-01 




67 

6 . 662E-01 

3.75 IE-02 

1 . 117E+00 

1 . 172E+01 

7 . 237E+05 

1 . 548E-02 

1 . 243E-06 

1 . 831E-01 




78 

8 . 550E-0 1 

2 . 503E-01 

9 . 296E-01 

1 . 217E+01 

6 . 747E+05 

1 . 6 11E-02 

1 . 163E-06 

1 . 718E-01 




SOLID NODES 





NODESL 

CPSLD 

TS 





BTU/LB F 

F 




9 

1 . 040E-0 1 5 

. 151E+01 




10 

1 . 040E-0 1 6 

. 848E+01 




SOLID TO 

SOLID CONDUCTOR 




ICONSS 

CONDKIJ 

QDOTSS 





BTU/S FT F 

BTU/S 




910 

1 . 767E-03 -8 

. 772E-01 





SOLID TO FLUID CONDUCTOR 

ICONSF QDOTSF HCSF HCSFR 

BTU/S BTU/S FT* * 2 F 

49 7 . 998E+00 5.072E-02 0.000E+00 

SOLID TO AMBIENT CONDUCTOR 
ICONSA QDOTSA HCSA HCSAR 

BTU/S BTU/S FT* * 2 F BTU/S FT**2 F 


1011 -5 

. 131E-04 

5 . 560E-04 

0 . 000E+00 




ISTEP 

= 500 

TAU 

= 0 . 50000E+02 




BOUNDARY 

NODES 






NODE 

P(PSI ) 

TF ( F ) 

Z(COMP) RHO 

CONCENTRATIONS 





(LBM/FT* 

3) 

HE 

02 

1 

4 . 2500E+02 

1 . 0000E+02 

1.017 1E+00 2 

. 7856E-01 

1 . 0000E+00 

0 . 0000E+00 

101 

5 . 5780E+01 

-2 . 7250E+02 

1 . 3318E-02 6 

. 6739E+01 

0 . 0000E+00 

1 . 0000E+00 

8 

5 . 3000E+01 

-2 . 7250E+02 

1 . 2655E-02 6 

. 6735E+01 

0 . 0000E+00 

1 . 0000E+00 

SOLUTION 

INTERNAL 

NODES 






NODE 

P(PSI) 

TF ( F ) 

Z 

RHO 

EM(LBM) 

CONC 





(LBM/FT A 3 ) 

HE 

02 

2 

4 . 2391E+02 

1 . 0001E+02 

1 . 0170E+00 2 

. 7786E-0 1 

3 . 5013E-05 

1 .0000E+00 

0.0000 







3 

6 . 9356E+0 1 

1 . 0284E+02 

1 . 0030E+00 4 

. 5862E-02 

6 . 7424E-06 

1 .0000E+00 


0.0000 
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102 

5 . 4254E+0 1 

-2 . 7250E+02 

1 . 2954E-02 

6 . 6736E+0 1 

6 . 3642E-0 1 

1 .7528E-61 

1.0000 

103 

5 . 3935E+0 1 

-2 . 7142E+02 

3 . 4082E-02 

2 . 4603E+01 

4 . 7286E-0 1 

2 . 7284E-03 

0.9973 

104 

5 . 3770E+01 

-2 . 7117E+02 

3 . 8129E-02 

2 . 1896E+0 1 

4 . 1760E-01 

2 . 7278E-03 

0.9973 

5 

5.36 1 5E+0 1 

-2 . 7124E+02 

3 . 8456E-02 

2 . 1655E+01 

4 . 1300E-01 

2 . 7272E-03 

0.9973 

6 

5.346 1E+0 1 

-2.713 1E+0 2 

3.878 IE-02 

2 . 1420E+01 

4 . 0852E-01 

2 . 7265E-03 

0.9973 

7 

5 . 3309E+0 1 

-2 . 7137E+02 

3 . 9129E-02 

2 . 1176E+01 

6 . 0582E-01 

2 . 7256E-03 

0.9973 

NODE 

H 

BTU/LB 

ENTROPY 

BTU/LB-R 

EMU 

LBM/FT-SEC 

COND 

BTU/FT-S-R 

CP 

BTU/LB-R 

GAMA 

2 

0 . 0000E+00 

5.88 19E+00 

1 . 4 145E-05 

2 . 5975E-05 

1 . 2427E+00 

1 . 6688E+00 

3 

0 . 0000E+00 

6 . 7876E+00 

1 . 4 148E-05 

2 . 5974E-05 

1 . 2414E+00 

1 . 6670E+00 

102 

0 . 0000E+00 

7 . 6314E-01 

9 . 4 849E-05 

1 . 8815E-05 

4 . 1945E-0 1 

1 . 9445E+00 

103 

0 . 0000E+00 

7.786 1E-0 1 

3 . 8739E-05 

1 . 8603E-05 

4 . 2200E-0 1 

1 . 9494E+00 

104 

0 . 0000E+00 

7 . 8 124E-0 1 

3 . 4895E-05 

1 . 8508E-05 

4 . 2131E-01 

1 . 9499E+00 

5 

0 . 0000E+00 

7 . 8 127E-0 1 

3 . 4588E-05 

1 . 8506E-05 

4 . 2123E-01 

1 . 9490E+00 

6 

0 . 0000E+00 

7 . 8 129E-0 1 

3 . 4288E-05 

1 . 8504E-05 

4 . 2114E-01 

1 .9482E+00 

7 

0 . 0000E+00 

7 . 8134E-01 

3 . 3977E-05 

1 . 8502E-05 

4 . 2106E-01 

1 .9474E+00 


MIXTURE FLUID HE (AMAGAT MODEL) 


NODE TFX(F) 

ENTROPY 

BTU/LB-R 

HX 

BTU/LB 

XVX 

RHOX 

LBM/FT A 3 

EMUX 

LBM/FT-SEC 

CONDUCTX 

BTU/FT-S-R 

1 1 . 0000E+02 

5 . 8806E+00 

7 . 05 18E+02 

0 . 0000E+00 

2 . 7856E-0 1 

1 .4145E-05 

2 . 5975E-05 

2 1 . 000 1E+02 

5.88 19E+00 

7 . 0518E+02 

1 .0000E+00 

2.778 6E-0 1 

1 .4145E-05 

2 . 5975E-05 

3 1 . 0284E+02 

6 . 7876E+00 

7 . 0518E+02 

1 .0000E+00 

4 . 5862E-02 

1 .4148E-05 

2 . 5974E-05 

102 -2 . 7249E+02 

5 . 5430E+00 

2 . 3894E+02 

1 .0000E+00 

1 .0755E-01 

6 . 7576E-06 

1 . 2455E-05 

103 -2 . 7148E+02 

5 . 5526E+00 

2 . 4020E+02 

1 .0000E+00 

1 .0635E-01 

6 . 7804E-06 

1 . 2498E-05 

104 -2 . 7139E+02 

5 . 5548E+00 

2.403 1E+02 

1 .0000E+00 

1 . 0597E-01 

6 . 7824E-06 

1 . 2502E-05 

5 -2.713 1E+0 2 

5 . 5567E+00 

2.404 1E+02 

1 .0000E+00 

1 . 0563E-01 

6 . 7841E-06 

1 . 2505E-05 

6 -2 . 7124E+02 

5 . 5586E+00 

2 . 4050E+02 

1 . 0000E+00 

1 . 0528E-01 

6 . 7856E-06 

1 . 2509E-05 

7 -2.71 1 2E+0 2 

5 . 5608E+00 

2 . 4064E+02 

1 . 0000E+00 

1 . 0492E-01 

6 . 7881E-06 

1 . 2513E-05 

NODE CM 

CVX QHES 

CX 

PX 

VOLX 

GAMAX 

CPX 

MOL CONC 

BTU/LB-R BTU/S 

MASS CONC 

PSIA 

FT A 3 


BTU/LB-R 

1 1 . 0000E+00 

1 . 0000E+00 

4 . 2500E+02 

0 . 0000E+00 

1 . 6688E+00 

1 .2427E+00 

0 . 0000E+00 0 . 0000E+00 
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2 1 . OOOOE+OO 1 . OOOOE+OO 

7 . 4470E-01 0. OOOOE+OO 

4 . 2391E+02 

1 .2601E-04 

1 .6688E+00 

1 .2427E+00 

3 1. OOOOE+OO 1. OOOOE+OO 

7 . 4470E-01 0. OOOOE+OO 

6 . 9356E+0 1 

1 .4701E-04 

1 .6670E+00 

1 .2414E+00 

102 1 . 4012E-60 1 . 7528E-6 1 

7 . 4470E-01 0. OOOOE+OO 

5 . 4254E+0 1 

1 .3362E-62 

1 . 6691E+00 

1 . 2430E+00 

103 2 . 1403E-02 2.7284E-03 

7.44 70E-0 1 0. OOOOE+OO 

5 . 3935E+01 

4 . 1135E-04 

1 . 6691E+00 

1 . 2429E+00 

104 2 . 1398E-02 2.7278E-03 

7.44 70E-0 1 0. OOOOE+OO 

5 . 3770E+01 

4.081 IE-04 

1 . 6690E+00 

1 . 2429E+00 

5 2 . 1393E-02 2.7272E-03 

7 . 4470E-01 0. OOOOE+OO 

5.36 15E+0 1 

4 . 0802E-04 

1 . 6690E+00 

1 . 2429E+00 

6 2 . 1388E-02 2.7265E-03 

7.447 OE-O 1 0. OOOOE+OO 

5 . 3461E+01 

4 . 0793E-04 

1 . 6690E+00 

1 . 2429E+00 

7 2 . 1381E-02 2 . 7 256E-03 5.3309E+01 

7.447 OE-O 1 0. OOOOE+OO 

MIXTURE FLUID 02 (AMAGAT MODEL) 

6 . 1169E-04 

1 . 6690E+00 

1 . 2429E+00 

NODE TFX(F) HX 

ENTROPY 

XVX 

RHOX 

EMUX 

CONDUCTX 

BTU/LB 

BTU/LB-R 


LBM/FT A 3 

LBM/FT-SEC 

BTU/FT-S-R 

101 -2 . 7250E+02 7.1338E+01 

7 . 6311E-01 

0 . OOOOE+OO 

6.67 3 9E+0 1 

9.487 OE-O 5 

1 .8816E-05 

102 -2 . 7250E+02 7.1338E+01 

7.63 14E-0 1 

0 . OOOOE+OO 

6.67 3 6E+0 1 

9 . 4849E-05 

1 .8815E-05 

103 -2 . 7 142E+02 7.1791E+01 

7 . 6555E-01 

0 .OOOOE+OO 

6 . 652 7E+0 1 

9 . 3435E-05 

1 .8736E-05 

104 -2 . 7117E+02 7.2285E+01 

7.68 18E-0 1 

4 . 6565E-03 

5 . 0042E+0 1 

7 . 1211E-05 

1 . 8639E-05 

5 -2 . 7124E+02 7.2290E+01 

7 . 6821E-01 

5 . 0518E-03 

4 . 8985E+0 1 

6 . 9853E-05 

1 . 8637E-05 

6 -2.713 1E+0 2 7 . 2294E+0 1 

7 . 6 823E-0 1 

5 . 4439E-03 

4 . 7974E+01 

6 . 8554E-05 

1 . 8635E-05 

7 -2 . 7138E+02 7.2301E+01 

7 . 6 827E-0 1 

5 . 8600E-03 

4 . 6942E+01 

6 . 7226E-05 

1 . 8633E-05 

8 -2 . 7250E+02 7.1335E+01 

7 . 6314E-01 

0 .OOOOE+OO 

6 . 6735E+01 

9 . 4842E-05 

1 . 88 14E-05 

NODE CM CX 

CVX QHES 

PX 

VOLX 

GAMAX 

CPX 

MOL CONC MASS CONC 

BTU/LB-R BTU/S 

PSIA 

FT"3 


BTU/LB-R 

101 1. OOOOE+OO 1. OOOOE+OO 

0. OOOOE+OO 0. OOOOE + OO 

5 . 57 80E+0 1 

0. OOOOE+OO 

1 . 9443E + 00 

4 . 1943E-01 

102 1. OOOOE+OO 1. OOOOE+OO 

2 . 1571E-01 0. OOOOE+OO 

5 . 4254E+01 

9 . 5363E-03 

1 . 9445E+00 

4 . 1945E-01 

103 9 . 7860E-01 9.9727E-01 

2 . 1466E-0 1 0. OOOOE+OO 

5 . 3935E+01 

1 . 8808E-02 

1 . 9555E+00 

4 . 1976E-01 

104 9 . 7860E-01 9.9727E-01 

2 . 1420E-0 1 0. OOOOE+OO 

5 . 3770E+01 

1 . 8665E-02 

1 . 9560E+00 

4 . 1907E-01 

5 9.786 1E-0 1 9 . 9727E-01 

2 . 1424E-0 1 0. OOOOE+OO 

5 . 3615E+01 

1 . 8665E-02 

1 . 9552E+00 

4 . 1898E-01 

6 9.786 1E-0 1 9 . 9727E-01 

2 . 1429E-0 1 0. OOOOE+OO 

5 . 3461E+01 

1 . 8665E-02 

1 . 9543E+00 

4 . 189 OE-O 1 
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7 9 

. 7862E-01 9 

. 9727E-01 5. 

3309E+0 1 2. 

7997E-02 1 . 9535E+00 4.1881E-0 

2 . 1433E-01 

0 . 0000E+00 





8 1 

. 0000E+00 1 

. 0000E+00 5 . 

3000E+0 1 0. 

0000E+00 1 . 9446E+00 4.1947E-0 

0 . 0000E+00 

0 . 0000E+00 





BRANCHES 






BRANCH 

KFACTOR 

DELP 

FLOW RATE 

VELOCITY 

REYN. NO. MACH 

NO. ENTROPY GEN. LOST WORK 




( LBF- 

S A 2/ (LBM-FT) 

A 2 ) (PSI) 

(LBM/SEC) 

(FT/SEC) 


BTU/ (R-SEC) 

LBF-FT/SEC 




12 

6 . 261E+06 

1 . 088E+00 

5 . 002E-03 

1 . 425E+02 

3 . 555E+04 

4 . 185E-02 

6.461E-06 

2 . 8 14E+00 




23 

2 . 040E+09 

3 . 546E+02 

5 . 002E-03 

2 . 063E+03 

1 .351E+05 

6 . 058E-0 1 

2 . 111E-03 

9 . 192E+02 




34 

8 . 874E+07 

1 . 542E+01 

5 . 002E-03 

8 . 656E+02 

3 . 554E+04 

2 . 537E-0 1 

5 . 534E-04 

2 . 422E+02 




112 

6.578E+01 

1 . 526E+00 

1 . 828E+00 

6 . 173E+00 

3 . 264E+05 

8.210E-03 

4 . 135E-05 

6 . 020E+00 




123 

6 . 7 35E-02 

3 . 187E-01 

1 . 828E+00 

1 . 436E+00 

1 .575E+05 

1.910E-03 

4 . 234E-08 

6 . 165E-03 




134 

1 . 537E-01 

1 . 650E-01 

1 . 833E+00 

3 . 907E+00 

3 . 867E+05 

5 . 126E-03 

2 . 628E-07 

3 . 849E-02 




45 

1 . 694E-01 

1.551E-01 

1.83 1E+00 

4 . 385E+00 

4 . 287E+05 

5 . 7 49E-03 

3 . 239E-07 

4 . 7 50E-02 




56 

1 . 711E-01 

1 . 535E-01 

1 . 829E+00 

4 . 429E+00 

4 . 320E+05 

5 . 809E-03 

3 . 296E-07 

4 . 831E-02 




67 

1 .727E-01 

1 . 5 19E-01 

1 . 826E+00 

4.47 3E+0 0 

4 . 352E+05 

5 . 869E-03 

3 . 353E-07 

4 . 913E-02 




78 

1 .745E-01 

3 . 093E-01 

1 . 823E+00 

4.518E+00 

4 . 384E+05 

5 . 929E-03 

3 . 409E-07 

4 . 993E-02 




SOLID NODES 





NODESL 

CPSLD 

TS 





BTU/LB F 

F 




9 1 . 

040E-01 -2. 

458E+02 




10 1 . 

040E-01 -2. 

310E+02 





SOLID TO SOLID CONDUCTOR 
ICONSS CONDKIJ QDOTSS 

BTU/S FT F BTU/S 
910 1 . 360E-03 -5.897E-01 

SOLID TO FLUID CONDUCTOR 

ICONSF QDOTSF HCSF HCSFR 

BTU/S BTU/S FT* * 2 F 

49 9 . 182E-0 1 7 . 396E-02 0.000E+00 

SOLID TO AMBIENT CONDUCTOR 
ICONSA QDOTSA HCSA HCSAR 

BTU/S BTU/S FT* * 2 F BTU/S FT**2 F 

1011 -1.017E-01 5 . 560E-04 0.000E+00 


ISTEP = 1000 

BOUNDARY NODES 


TAU = 0 . 10000E+03 
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NODE 

P(PSI ) 

TF ( F ) Z(COMP) RHO 

' CONCENTRATIONS 


1 

4 . 2500E+02 

1 . 0000E+02 

(LBM/FT 
1 . 0171E+00 

|A 3 ) 

2 . 7856E-0 1 

HE 

1 .0000E+00 

02 

0 .0000E+00 

101 

5 . 5780E+01 

-2 . 7250E+02 

1 . 3318E-02 

6.67 3 9E+0 1 

0 .0000E+00 

1 .0000E+00 

8 

5 . 3000E+0 1 

-2 . 7250E+02 

1 .2655E-02 

6.67 3 5E+0 1 

0 .0000E+00 

1 .0000E+00 

SOLUTION 

INTERNAL 

NODE 

NODES 

P(PSI) 

TF ( F ) 

Z 

RHO 

EM(LBM) 

CONC 

2 

4.239 1E+02 

1 .0001E+02 

1 .0170E+00 

(LBM/FT A 3 ) 
2.77 86E-0 1 

HE 

3.50 13E-05 

02 

1 . 0000E+00 

0.0000 

3 

6 . 9405E+0 1 

1 .0284E+02 

1 .0030E+00 

4 . 5895E-02 

6 . 7472E-06 

1 . 0000E+00 

0.0000 

102 

5 . 43 1 5E+0 1 

-2 . 7250E+02 

1 .2969E-02 

6 . 6736E+01 

6 . 3642E-01 

1.2207-115 

1.0000 

103 

5 . 399 7E+0 1 

-2 . 7140E+02 

3 . 4529E-02 

2 . 4300E+01 

4 . 67 03E-0 1 

2 . 7850E-03 

0.9972 

104 

5 . 3825E+01 

-2.71 17E+02 

3 . 4456E-02 

2 . 4245E+01 

4 . 6242E-01 

2 . 7850E-03 

0.9972 

5 

5 . 3654E+01 

-2 . 7123E+02 

3 . 4659E-02 

2 . 4033E+01 

4 . 5837E-01 

2 . 7849E-03 

0.9972 

6 

5 . 34 84E+0 1 

-2 . 7 130E + 02 

3 . 4966E-02 

2 . 3756E+01 

4 . 5309E-01 

2 . 7849E-03 

0.9972 

7 

5 . 3317E+01 

-2 . 7 137E+02 

3 . 5272E-02 

2 . 3485E+01 

6 . 7189E-01 

2 . 7848E-03 

0.9972 

NODE 

H 

ENTROPY 

EMU 

COND 

CP 

GAMA 

2 

BTU/LB 
0 . 0000E+00 

BTU/LB-R 
5 . 88 19E+00 

LBM/FT-SEC 
1 . 4145E-05 

BTU/FT-S-R 
2 . 5975E-05 

BTU/LB-R 
1 .2427E+00 

1 .6688E+00 

3 

0 . 0000E+00 

6 . 7872E+00 

1 . 4148E-05 

2 . 5974E-05 

1 .2414E+00 

1 .6670E+00 

102 

0 . 0000E+00 

7 . 6314E-01 

9 . 4850E-05 

1 .8815E-05 

4 . 1945E-01 

1 .9445E+00 

103 

0 . 0000E+00 

7 . 7893E-01 

3 . 8336E-05 

1 .8599E-05 

4 . 2206E-01 

1 . 9495E+00 

104 

0 . 0000E+00 

7 . 7943E-01 

3 . 8180E-05 

1 .8583E-05 

4.22 13E-0 1 

1.95 17E+00 

5 

0 .0000E+00 

7 . 7944E-01 

3 . 7909E-05 

1 .8582E-05 

4 . 2207E-01 

1.951 1E+00 

6 

0 .0000E+00 

7 . 7945E-01 

3 . 7556E-05 

1 . 8581E-05 

4 . 2199E-01 

1 . 9502E+00 

7 

0 .0000E+00 

7 . 7946E-01 

3.72 11E-05 

1 . 8580E-05 

4 . 2191E-01 

1 . 9493E+00 

MIXTURE 

NODE 

FLUID 

TFX(F) 

HE (AM AG AT 

HX 

' MODEL) 

xvx 

RHOX 

EMUX 

CONDUCTX 

ENTROPY 



BTU/LB 


LBM/FT A 3 

LBM/FT-SEC 

BTU/FT-S-R 

BTU/LB-R 

1 

1 .0000E+02 

7.05 18E+02 

0 . 0000E+00 

2 . 7856E-01 

1 . 4 145E-05 

2 . 5975E-05 

5 . 8806E+00 

2 

1 . 0001E+02 

7.05 18E+02 

1 . 0000E+00 

2 . 77 86E-0 1 

1 . 4 145E-05 

2 . 5975E-05 

5 . 88 19E+00 

3 

1 . 0284E+02 

7.05 18E+02 

1 . 0000E+00 

4 . 5895E-02 

1 . 4 148E-05 

2 . 5974E-05 

6 . 7872E+00 

102 

2 . 7249E+02 

2 . 3894E+02 

1 . 0000E+00 

1 . 0767E-01 

6 . 7577E-06 

1 . 2455E-05 

5 . 5424E+00 
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103 -2 . 7 145E+02 

2 . 4024E+02 

1 . 0000E+00 

1 .0645E-01 

6.78 1 2E-0 6 

1 .2500E-05 

5 . 5522E+00 

104 -2 . 7 145E+02 

2 . 4024E+02 

1 . 0000E+00 

1 .0611E-01 

6.781 1E-0 6 

1 .2500E-05 

5 . 5538E+00 

5 -2 . 7 144E+02 

2 . 4025E+02 

1 .0000E+00 

1 .0577E-01 

6.78 1 2E-0 6 

1 .2500E-05 

5 . 5555E+00 

6 -2 . 7 143E+02 

2 . 4026E+02 

1 .0000E+00 

1 .0544E-01 

6 . 7813E-06 

1 . 2500E-05 

5 . 5571E+00 

7 -2 . 7142E+02 

2 . 4027E+02 

1 .0000E+00 

1 .0510E-01 

6 . 7815E-06 

1 . 2501E-05 

5 . 5588E + 00 

NODE CM 

CX 

PX 

VOLX 

GAMAX 

CPX 

CVX QHES 

MOL CONC 

MASS CONC 

PSIA 

FT A 3 


BTU/LB-R 

BTU/LB-R BTU/S 

1 1 . 0000E+00 

1 .0000E+00 

4 . 2500E+02 

0 . 0000E+00 

1 . 6688E+00 

1 . 2427E+00 

0 . 0000E+00 0 . 0000E+00 

2 1 . 0000E+00 

1 .0000E+00 

4.239 1E+02 

1 . 2601E-04 

1 . 6688E+00 

1 . 2427E+00 

7.44 70E-0 1 0 . 0000E+00 

3 1 . 0000E+00 

1 .0000E+00 

6 . 9405E+01 

1 . 4701E-04 

1 . 6670E+00 

1 . 2414E+00 

7.44 70E-0 1 0 . 0000E+00 

102 9.7586-115 

1.2207-115 

5.43 15E+0 1 

9.3061-117 

1 . 6691E+00 

1 . 2430E+00 

7.44 70E-0 1 0 . 0000E+00 

103 2 . 1838E-02 

2 . 7850E-03 

5 . 3997E+01 

4 . 1972E-04 

1 . 6691E+00 

1 . 2429E + 00 

7 . 4470E-01 0 . 0000E+00 

104 2 . 1838E-02 

2 . 7850E-03 

5 . 3825E+01 

4 . 1650E-04 

1 . 6691E+00 

1 . 2429E+00 

7 . 4470E-01 0 . 0000E+00 

5 2 . 1837E-02 

2 . 7 849E-03 

5 . 3654E+01 

4 . 1649E-04 

1 . 6690E+00 

1 . 2429E+00 

7.447 OE-O 1 0 . 0000E+00 

6 2 . 1837E-02 

2 . 7849E-03 

5 . 3484E+01 

4 . 1649E-04 

1 . 6690E+00 

1 .2429E+00 

7.447 OE-O 1 0 . 0000E+00 

7 2 . 1836E-02 

2 . 7848E-03 

5 . 3317E+01 

6.247 IE-04 

1 .6690E+00 

1 .2429E+00 

7 . 4470E-01 0 . 0000E+00 

MIXTURE FLUID 02 

NODE TFX(F) 

( AMAGAT 
HX 

' MODEL) 

xvx 

RHOX 

EMUX 

CONDUCTX 

ENTROPY 

BTU/LB-R 

3 8.9132E+01 

BTU/LB 
2 . 3714E+02 

1 .0000E+00 

LBM/FT A 3 
3 . 7809E-01 

LBM/FT-SEC 
1 . 4196E-05 

BTU/FT-S-R 
4 . 3348E-06 

1 . 4399E+00 

101 -2 . 7250E+02 

7 . 1338E+0 1 

0 .0000E+00 

6 . 6739E+01 

9 . 4870E-05 

1 . 8816E-05 

7 . 6311E-01 

102 -2 . 7250E+02 

7 . 1338E+0 1 

0 .0000E+00 

6.67 3 6E+0 1 

9 . 4850E-05 

1.88 15E-05 

7 . 6314E-01 

103 -2 . 7139E+02 

7 . 1800E+01 

0 . 0000E+00 

6 . 6523E+01 

9 . 3407E-05 

1 . 8735E-05 

7 . 6560E-01 

104 -2.71 1 7E+0 2 

7 . 1894E+01 

0 . 0000E+00 

6 . 6479E+01 

9 . 3117E-05 

1 . 8719E-05 

7 . 6610E-01 

5 -2 . 7122E+02 

7 . 1894E+01 

2 . 6646E-04 

6 . 5260E+01 

9 . 1543E-05 

1 . 8718E-05 

7 . 6610E-01 

6 -2 . 7130E+02 

7 . 1894E+01 

6 . 4557E-04 

6 . 3592E+01 

8 . 9391E-05 

1.87 16E-05 

7 . 6611E-01 

7 -2 . 7137E+02 

7 . 1895E+01 

1 . 0235E-03 

6 . 2002E+01 

8 . 7340E-05 

1 . 8715E-05 


7 . 6611E-01 
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8 -2 . 7250E+02 7.1335E+01 

7.63 14E-0 1 

0 . 0000E+00 

6.67 3 5E+0 1 

9 . 4842E-05 

1 .8814E-05 

NODE CM CX 

CVX QHES 

PX 

VOLX 

GAMAX 

CPX 

MOL CONC MASS CONC 

BTU/LB-R BTU/S 

PSIA 

FT A 3 


BTU/LB-R 

3 2 . 7776E-17 2.2204E-16 

1.57 87E-0 1 0 . 0000E+00 

6 . 9405E+0 1 

4 . 0835E-2 1 

1 .4027E+00 

2 . 2144E-01 

101 1 . 0000E+00 1 . 0000E+00 

0 . 0000E + 00 0 . 0000E+00 

5 . 5780E+01 

0 . 0000E+00 

1 . 9443E+00 

4 . 1943E-01 

102 1 . 0000E+00 1 . 0000E+00 

2.1571E-01 0 . 0000E+00 

5 . 4315E+01 

9 . 5363E-03 

1 . 9445E+00 

4 . 1945E-01 

103 9.78 1 6E-0 1 9.9721E-01 

2 . 1463E-01 0 . 0000E+00 

5 . 3997E+01 

1 . 8800E-02 

1 . 9557E+00 

4 . 1976E-01 

104 9.78 16E-0 1 9.9722E-01 

2 . 1442E-0 1 0 . 0000E+00 

5 . 3825E+01 

1 . 8656E-02 

1 . 9580E+00 

4 . 1984E-01 

5 9.78 16E-0 1 9 . 9722E-01 

2 . 1446E-01 0 . 0000E+00 

5 . 3654E+01 

1 . 8656E-02 

1 . 9574E+00 

4 . 1978E-01 

6 9.78 16E-0 1 9 . 9722E-01 

2.145 1E-0 1 0 . 0000E+00 

5 . 3484E+01 

1 . 8656E-02 

1 . 9565E+00 

4 . 1970E-01 

7 9.78 16E-0 1 9 . 9722E-01 

2 . 1456E-0 1 0 . 0000E+00 

5 . 3317E+01 

2 . 7984E-02 

1 . 9556E+00 

4 . 1961E-01 

8 1 . 0000E+00 1 . 0000E+00 

0 . 0000E+00 0 . 0000E+00 

BRANCHES 

5 . 3000E+0 1 

0 .0000E+00 

1 .9446E+00 

4 . 1947E-01 


BRANCH KFACTOR DELP 

NO. ENTROPY GEN. LOST WORK 

FLOW RATE 

VELOCITY 

REYN. NO. MACH 

( LBF- 
BTU/ (R-SEC) 

S A 2/ (LBM-FT) A 
LBF-FT/SEC 

2) (PSI) 

(LBM/SEC) 

(FT/SEC) 


12 

4 . 184E-02 

6 . 261E+06 
6 . 460E-06 

1 . 088E+00 
2 . 813E+00 

5 . 002E-03 

1 . 425E+02 

3 . 555E+04 

23 

6 . 058E-0 1 

2 . 040E+09 
2 . 110E-03 

3 . 545E+02 
9 . 190E+02 

5 . 002E-03 

2 . 063E+03 

1 . 351E+05 

34 

2 . 535E-0 1 

8.867E+07 
5 . 525E-04 

1 . 541E+01 
2.418E+02 

5 . 002E-03 

8 . 649E+02 

3 . 554E+04 

112 

8 . 044E-03 

6.578E+01 
3 . 889E-05 

1 .465E+00 
5 . 663E+00 

1 .791E+00 

6 . 048E+00 

3. 198E+05 

123 

1.87 IE-03 

6 . 7 63E-02 
3 . 999E-08 

3 . 176E-01 
5 . 822E-03 

1 .791E+00 

1 . 407E+00 

1 . 543E+05 

134 

5 . 083E-03 

1 . 559E-01 
2 . 538E-07 

1 . 721E-01 
3 . 7 17E-02 

1.796E+00 

3 . 875E+00 

3 . 828E+05 

45 

5 . 089E-03 

1.561E-01 
2 . 545E-07 

1.711E-01 
3.73 IE-02 

1 . 796E+00 

3 . 884E+00 

3 . 844E+05 

56 

5 . 135E-03 

1 . 573E-01 
2 . 586E-07 

1 . 695E-0 1 
3.79 IE-02 

1 . 796E+00 

3 . 9 18E+00 

3 . 87 1E+05 

67 

5 . 196E-03 

1.589E-01 
2 . 642E-07 

1 . 676E-01 
3 . 872E-02 

1.796E+00 

3 . 963E+00 

3 . 907E+05 

78 

5 . 257E-03 

1 .604E-01 
2 . 699E-07 

3 . 169E-01 
3 . 953E-02 

1 . 795E+00 

4 . 008E+00 

3 . 942E+05 


SOLID NODES 

NODESL CPSLD TS 

BTU/LB F F 
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9 1 . 040E-01 -2 . 666E+02 

10 1 . 040E-01 -2 . 628E+02 

SOLID TO SOLID CONDUCTOR 
ICONSS CONDKIJ QDOTSS 

BTU/S FT F BTU/S 
910 1 . 324E-03 -1.479E-01 

SOLID TO FLUID CONDUCTOR 


ICONSF 

QDOTSF 

HCSF 


HCSFR 


BTU/S 

BTU/S FT**2 

F 


49 

1 . 707E-01 

7 . 670E-02 


0 . 000E + 00 

SOLID 

TO AMBIENT 

CONDUCTOR 



ICONSA 

QDOTSA 

HCSA 


HCSAR 


BTU/S 

BTU/S FT**2 

F 

BTU/S FT* *2 F 

1011 

-1 . 124E-01 

5 . 560E-04 


0 . 000E + 00 


rk'k'k'k'k'k'k'k'k'k'k'k'k'kic'k'k'k'k'k'k'k'k'k'k'k'k'kie'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


TIME OF ANALYSIS WAS 


4.03125000000000 


SECS 
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NODE PRES (PSI) TEMP (DEGF) MASS SOURC HEAT SOURC THRST AREA NODE-VOLUME CONCENTRATION 
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(point 3) , then the valve is fully open at its maximum , 
If pressure falls below reseat pressure (point 1) , then 
returns to nearly zero until pressure once again is gre. 
than the cracking pressure (point 2) . 


Developed by NASA/Marshall Space Flight Center 
Copyright (C) by Marshall Space Flight Center 
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BRANCH KFACTOR DELP FLOW RATE VELOCITY REYN. NO. MACH NO. ENTROPY GEN. LOST WORK 

(LBF-S A 2/ (LBM-FT) A 2) (PSI) (LBM/SEC) (FT/SEC) BTU/ (R-SEC) LBF-FT/SEC 

12 0 . 293E+06 0 . 117E+02 0 . 608E-01 0 . 625E+03 0.233E+06 0.554E+00 0.894E-03 0.369E+03 

23 0 . 299E+36 0.861E+01 0.359E-17 0 . 474E+02 0.386E-03 0 . 400E-01 0.284E-21 0.129E-15 
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BRANCHES 

BRANCH KFACTOR DELP FLOW RATE VELOCITY REYN. NO. MACH NO. ENTROPY GEN. LOST WORK 

(LBF-S A 2/ (LBM-FT) A 2) (PSI) (LBM/SEC) (FT/SEC) BTU/ (R-SEC) LBF-FT/SEC 

12 0 . 293E+06 0 . 122E+02 0 . 613E-01 0 . 631E+03 0.235E+06 0.559E+00 0 . 920E-03 0.379E+03 


u 

w 


rH 

b 

CO 

CO 

rH 

o 

Pd 

\ 

o 

o 

1 

O 

EH 

+ 

1 

PQ 

£ 

b 

PQ 

PQ 

r- 


1 

CT> 

O 

*a* 

EH 

b 

r- 

in 

CO 

CO 

PQ 

CO 

CO 


O 

Hi 



o 

P 


o 

o 


+ 

pq 

r** 

CM 

ro 


+ 

pq 


+ 

pq 


>H 

EH 

H 

Hi 

g 

o 


o 

as 

a; 


+ + 

pq pq 


+ i 

pq pq 


>H 

Eh 

H 

Hi 

g 

o 


§ 

p 

g 

W 


+ 

pq 


+ 

pq 


PQ 

P 

N 

cu id 
U Eh 
PQ 


+ 

pq 


+ 

pq 


Eh + 
b PQ 


r- 


o 

33 

33 


Eh 

b 


+ 

PQ 


Eh 

b 


U 

PQ 

CO 



U 

CO 

CO 

g 

PQ 

o 

o 

PQ 

CO 

1 

1 

0 

1 

PQ 

PQ 


Pd 

CT> 

o 

>H 


rH 

in 

PQ 

\ 

CT> 

rH 

o 

P 



Pd 

EH 

o 

o 

EH 

PQ 



g 




PQ 


O 




O 

O 



+ 

+ 



PQ 

PQ 

o 


CT> 

00 

g 


in 

CM 



in 

CO 

33 




U 


o 

O 



CO 

CM 



o 

O 



+ 

+ 

O 


PQ 

PQ 

g 


in 

CM 



CO 

rH 



CM 

CO 

g 




X 

g 


o 

O 



CO 

r- 



o 

o 


U 

+ 

+ 

>H 

PQ 

PQ 

PQ 

EH 

CO 

o 

o 

H 

\ 

CO 

00 

u 

EH 

CO 

CO 

O 

b 



P 

' — 

o 

o 


PQ 

co 

co 


PQ 

Eh 


CM 

U O H 

PQ I I 

Pd CO PQ PQ 

\ n h 
S S h 01 


>H 

EH 

H 

Hi 

g 

OI 


o 

33 

pc; 


+ + 

w w 


+ i 
W PQ 


>h 

Eh 

H 

Hi 

g 

o 


g 

P 

g 

PQ 


+ 

PQ 


+ 

PQ 

CM 


O 

33 

pcS 


EH + 
b PQ 
. CM 


+ 

PQ 


Eh 

b 


+ 

PQ 


§ 

Eh 


+ 4 - 
PQ PQ 


+ 

PQ 


PQ 

CO 


4 - 4 - 
PQ PQ 

<-*» CM rH 
Pi H CM rl 
J W H CD 
PQ b • • 

Q — O O 


§ 

Eh 


4 - 4 - 
PQ PQ 


PQ 

U 


O 

u 



o 

PQ P PQ 

PQ 

PQ 

p eh 

PQ 

P 

Hi • 


o 

& Q U 

PQ 

PQ 

p 

o 

o 

g w O 

o 

o 

S b 

o 

b 

o 

O 

m 

g w o 

o 

o 

§ 


CM 

O o 

o 

o 

PQ \ 

CO 




CM 

O o 

o 

o 

PQ 



U O 

o 

o 

g 

CM 





U o 

o 

o 



O 

rH 

rH 

N rH 

PQ 

rH 




O 

rH 

rH 

N rH 


rH 


N 



Hi 



CM 

rH 


N 




o 


O 

o 

O 


o 


O 

O 


O 

O 

O 



+ 

PQ 


CO 

CM 


PQ . 
Eh PS 
CO 3 


+ 

PQ 


>h PCS 
PQ I 
O PQ 
pc; p 

EH \ 
g p 
W Eh 
PQ 


PQ 

CO 





EH 

r- 

r- 

b 

CT> 


cn 

CM 





EH 

f- 

r- 

b 

cn 









EH 




< 








EH 








o 

o 


o 


o 







O 

o 


o 


o 

CO 









i 

EH 

CO 

CO 









1 

CO 










b 

o 

CO 










+ 




CM 

CM 


CM 


rH 

Pd l 

+ 

+ 




CM 

CM 


CM 


rH 

PQ 

o 



O 

O 


o 


O 

O g 

PQ 

PQ 

O 



O 

O 


o 


O 

in 




+ 

+ 


+ 

PQ 

+ 

Eh PQ 

CO 

CM 

m 



+ 

+ 


+ 

PQ 

+ 

CT> 



H 

PQ 

PQ 

-s 

PQ 

Hi 

PQ 

U Hi 

CT> 

CT> 



H 

PQ 

PQ 

-s 

PQ 

p 

PQ 

CM 



CO 

o 

o 

H 

o 

33 \ 

r* 

< ~ 

CM 

CM 



CO 

o 

o 

H 

i— I 

33 \ 

O 



CO 

PQ 

o 

r- 

CO CO 

00 

P 

co 

b \ 




CO 

PQ 

o 

r- 

CO CO 

00 

P 

00 

o 


PQ 

— 

in 


PQ PQ 

CM 

Eh 

CO 

►sd CM 

O 

O 


PQ 

— 

in 


W PQ 

CM 

Eh 

CO 



P 

PQ 

CO 

rH 

Q w 

CM 

PQ 


< 




P 

b 

CO 

rH 

P w 

CM 

PQ 

CO 


II 

O 




O PQ 




CO 



II 

O 




O PQ 






g 


o 

o 

g 

O 


o 

1 




g 


o 

o 

g 

O 


o 


PQ 









b 



PQ 










H 

g 

p 




CO 


PQ 


PQ 

>H 


g p 




CO 

d pq 

O 

< 



PQ 

PQ 


P CM 

CO 

EH 

Pd pq 


o < 



PQ 

PQ 

2 p 

H 

g 



P 

33 


rH 

CM 

CO 

Si p 


H 3 



P 

33 

Q O 

rH CO EH 

PS 

PQ 

CM 

O 

CM U 

33 



H 

p o 

rH CO 

Eh 2 

PQ 

CM 

O 

CM U 

3 g 

P 

u 

P 


g 

2 

u 




g g 


P PQ 

P 


g 

J 2 


P 

Eh 

O 



2 

2 






P EH 

O 



(2 

D 

o 

g 

g 



Pd 





o 


O g 

g 



2 

Q 

CO 

H 




PQ 

Pq 




PQ 


CO H 




PQ 


345 


LBM/FT-SEC BTU/FT-S-R BTU/LB-R 



U 




U 




w 




w 



ffi 

CO 

co 

rH 

ffi 

CO 

co 

rH 


\ 

o 

o 

s 

\ 

o 

o 

o 

EH 

+ 

1 

o 

EH 

+ 

1 

& 

b 

U 

w 

is 

b 

b 

u 


l 

o» 

in 


1 

00 

cd 

EH 

b 

r- 

in 

EH 

b 

r- 

in 

CO 

PQ 

co 

VO 

CO 

PQ 

co 

VO 

O 

P 



O 

P 



P 


o 

o 

P 


o 

o 



u 

CO 

VO 


u 

CO 

VO 

a 

b 

o 

o 

2 

b 

o 

o 

u 

CO 

1 

i 

b 

CO 

1 

i 

0 

1 

b 

b 

0 

1 

b 

b 


b 

CT> 

CM 


b 

00 


x 

— 

rH 

in 

>H 

— 

rH 

m 

b 

\ 

CT> 

rH 

b 

\ 

CT> 

rH 

o 

P 



O 

P 



b 

EH 

o 

o 

b 

EH 

O 

o 

eh 

PQ 



EH 

PQ 



z 




2 




b 


O 


b 


O 




O 

o 



O 

o 



+ 

+ 



+ 

+ 



b 

b 



b 

b 

o 


CT> 

cd 

o 


CD 

o 

a 


in 

CM 

15 


in 

CO 



in 

CO 

O rH 


in 

CO 


ffi 

0 


VO VO 

co 


|H 

H 

H 

P 

9 

c* 


+ 

w 


+ 

b 


ffi 

0 


VO VO 

co 


EH 

H 

P 

9 

c* 


+ 

w 




+ 

+ 














+ 

+ 









o 


b 

b 








o 



o 

O 


b 

b 








o 

13 


in 

m 












2 


in 

r* 











CO 

rH 














CO 

rH 











CM 

CO 




o 

o 



rH 



o 



CM 

CO 




o 

o 



rH 

13 







o 

o 



o 


b 

o 

2 







o 

o 



O 

* 


o 

O 




+ 

+ 

2 


+ 


i 

+ 

>H 


o 

o 


iH 


+ 

+ 

2 


+ 

b 





EH 


b 

b 

PQ 


b 


PQ 

b 

b 





EH 


b 

b 

PQ 


b 

b 





H 


o 

o 

p 


CD 


P 

o 

b 





H 


o 

o 

p 








p 


o 

o 



rH 


\ 

o 






p 


o 

o 

— 


CM 



CO 

r- 


g 


o 

o 

2 


rH 

b 

P 




CO 

r- 


g 


o 

o 

2 


rH 



o 

o 


p 


o 

o 

b 


rH 

U 

EH 

CM 



o 

o 


p 


o 

o 

b 


rH 


U 

+ 

+ 


OI 








PQ 



u 

+ 

+ 


c* 








b 

b 

b 




o 

o 



O 



O 


b 

b 

b 




o 

o 



o 

EH 

CO 

o 

o 












EH 

CO 

o 

o 









H 

\ 

CO 

00 










pc; 


H 

\ 

CO 

00 









u 

EH 

VO 

CO 




o 

rH 


CO 

O 


1 

in 

u 

EH 

VO 

CO 




o 

rH 


CO 

o 

O 

b 






o 

o 


< 

O 


CO 

o 

o 

b 






o 

o 


< 

o 

P 


o 

o 




+ 

1 


EH 

+ 


1 

i 

p 


o 

o 




+ 

1 


EH 

+ 

b 







b 

b 


b 

b 


Eh 

b 

b 







b 

b 


b 

b 

> 





o 



CM 


\ 

CD 

Q 

b 

CO 

> 





o 



CM 


\ 







a 


00 

CD 

O 

2 

rH 

£5 

\ 

CO 






ffi 


00 

CD 

O 

2 

CM 






b 


r- 


a 

PQ 

rH 

O 

P 

rH 






b 


r- 


ffi 

PQ 

rH 








rH 

r- 

b 

P 

rH 

U 

EH 









rH 

r- 

b 

P 

rH 

b 


rH 

CM 



CO 




— 



PQ 


b 

, — _ 

rH 

CM 



CO 






EH 

U 

o 

rH 

CM 


< 

o 

o 



O 



o 

EH 

u 

o 

rH 

CM 


< 

o 

o 



O 

< 

b 

1 

1 

O 


EH 









< 

b 

1 

1 

O 


EH 






b 

CO 

b 

b 

+ 


b 







0 


b 

CO 

b 

b 

+ 


b 







\ 

CO 

CO 

b 


\ 

rH 

rH 



rH 


b 



\ 

CO 

m 

b 


\ 

rH 

rH 



rH 

2 

2 

rH 

CD 

o 


2 

o 

o 



o 


CO 

o 

2 

2 

rH 

CD 

o 


2 

O 

o 



o 

o 

PQ 

VO 

CM 

o 


PQ 

+ 

+ 



+ 


1 

1 

o 

PQ 

VO 

CM 

o 


PQ 

+ 

+ 



+ 

p 

P 



o 

b 

P 

b 

b 



b 


EH 

b 

p 

p 



o 

b 

P 

b 

b 



b 

b 


O 

O 

o 

2 


o 

o 



O 

§ 

b 

o 

b 

— 

o 

o 

in 

2 

— 

o 

o 



O 





CO 

o 


O 

o 



O 

b 

\ 

VO 





CO 

o 


o 

o 



o 






u 


O 

o 



o 


2 

CM 






u 


o 

o 



o 





o 

— 


rH 

rH 

N 


rH 


PQ 

rH 





o 

— ' 


rH 

rH 

IS] 


rH 



CM 

rH 


CSJ 








P 




CM 

rH 


IS3 









O 

O 




o 

O 



o 



O 



O 

O 




O 

O 



o 



+ 

+ 

II 













+ 

+ 

II 










b 

b 









>H 

b 




b 

b 











CM 

rH 

p 



CM 

CM 



CM 

b 

i 

CM 



CM 

CM 

P 



CM 

CM 



CM 

b 

H 

CM 

rH 

< 



O 

O 



O 

O 

PQ 

O 

b 

H 

CM 

rH 

< 



O 

O 



O 

P 

CO 

rH 

00 

EH 



+ 

+ 



+ 

b 

P 

1 

P 

CO 

rH 

00 

EH 



+ 

+ 



+ 

b 

b 






b 

b 



b 

EH 

\ 

b 

b 

b 






b 

b 



b 

P 

— 

O 

O 


b 


o 

o 



VO 

2 

P 

CO 

p 

— 

o 

O 


b 


o 

o 



00 






* — ■ 


o 

o 

b 


CD 

b 

EH 

VO 






■ — ■ 


o 

o 

b 


in 






b 


o 

o 

— 


O 


PQ 

o 






b 


o 

o 

— 


00 


CM 




Eh 


r- 


b 


CD 



CD 


CM 




Eh 


r- 

r- 

b 


00 


< 








Eh 







< 








Eh 










o 

o 



O 



O 








o 

o 



o 


i 

+ 

+ 




CM 

CM 



CM 


rH 

b 

i 

+ 

+ 




CM 

CM 



CM 

2 

b 

b 

O 



O 

o 



O 


o 

o 

2 

b 

b 

O 



o 

o 



O 

PQ 

CO 

o 

VO 



+ 

+ 



+ 

PQ 

+ 

EH 

PQ 

CO 

00 

I'- 



+ 

+ 



+ 

P 

CD 

CD 



H 

b 

b 



b 

P 

b 

0 

P 

CD 

00 



H 

b 

b 



b 


CM 

CM 



CO 

O 

o 


H 

CM 

ffi \ 

rH 

< 


CM 

CM 



CO 

o 

o 


H 

CM 

\ 




CO 

b 

o 

r- 

CO 

CO 

00 

P 

CO 

b 

\ 




CO 

b 

o 

r- 

CO 

CO 

00 

CM 

O 

O 


b 

— 

in 


b 

b 

CM 

EH 

VO 

ffi 

CM 

O 

O 


b 

—■ " 

in 


b 

b 

CM 

< 




P 

b 

CO 

rH 

p 

— 

CM 

PQ 

CM 


< 




p 

b 

CO 

rH 

p 

— 

CM 

CO 



II 

o 




o 

b 





CO 



ll 

o 




o 

b 


1 




2 


o 

o 

2 


O 


O 


1 




2 


o 

O 

2 


O 


PQ 


b 

>H 


2 P 




CO 


PQ 


b 

>H 

2 k 

P CM 

CO 

EH 

b b 


O < 



b 

b 


P CM 

CO 

EH 

b b 

O * 

rH 

CM 

CO 

< p 


H 2 



p 

ffi 


rH 

CM 

CO 

< p 

H S 



H 

p o 

rH CO 

Eh b 

b 

CM 

o 

CM 0 

ffi 



H 

g o 

H CO EH P 




2 2 


P b 

P 


2 


0 




2 2 

P P 






P EH 

o 



rtj 






P E 




O 


O 2 

2 



b 

<1 




O 

O 5 




PQ 


CO H 




PQ 

b 




PQ 

CO h 


b 


346 


NODE H ENTROPY EMU COND CP 

BTU/LB BTU/LB-R LBM/FT-SEC BTU/FT-S-R BTU/LB-: 



u 




u 




pa 




pa 



b 

w 

CO 

rH 

b 

w 

CO 

rH 

b 

\ 

o 

o 

b 

\ 

o 

O 

o 

EH 

+ 

1 

o 

EH 

+ 

1 

£ 

b 

pa 

pa 

£ 

b 

pa 

pa 


1 

00 

CM 


1 

00 

in 

EH 

b 

r- 

VO 

EH 

b 

r- 

VO 

w 

PQ 

co 

VO 

w 

PQ 

co 

VO 

o 

P 



o 

P 



p 


o 

O 

p 


o 

o 



u 

CO 

VO 


u 

CO 

VO 

13 

pa 

o 

O 

!3 

pa 

o 

O 

pa 

w 

1 

1 

pa 

w 

1 

1 

0 

i 

pa 

pa 

0 

i 

pa 

pa 


b 

00 

in 


b 

00 

VO 

>H 

■ — 

rH 

in 

>H 

■ — 

rH 

m 

b 

\ 

<Ti 

rH 

b 

\ 

<Ti 

rH 

o 

P 



o 

P 



b 

EH 

O 

o 

b 

EH 

O 

O 

eh 

PQ 



eh 

PQ 



!3 




!3 




pa 




pa 





+ 

u 


PQ 

CO 

CO 


o 

13 


U 


O 

P 


+ + 
PQ PQ 


in co 
in co 


VO CM 

o o 
+ + 
PQ H 
in oo 

CO iH 
CM co 


woo 

\ CO CO 
EH vo CO 
b • • 

w o o 


pa 

EH 

s 

g 

p 

b 


^ H CM 
U O rH 

pa i i 
w pa pa 

. CO vo 

rH CTt 
VO CM 


EH 

H 

P 

9 

o« 


+ 

pa 


+ 

pa 


o 

is 


tc 

u 


o 

p 


+ + 
pa pa 


m co 
in co 


vo CM 
o o 
+ + 
pa pa 
m cr> 

CO rH 

CM co 


+ 

pa 


o 

sc 

b 


+ i 

pa pa 


EH + 
b w 


o 

s 

b 


EH 

b 

N 

p 

Eh 

PQ 


pa 

co 

CO 


woo 

\ CO 00 
EH vo CO 
b • • 

w o o 


o 

ffi 

b 


< 

o 

o 

o 


o 

EH 

U 

o 

rH 

CM 

EH 






< 

pa 

i 

1 

o 

b 




u 


b 

w 

pa 

pa 

+ 

\ 

rH 

rH 

rH 

pa 



\ 

CO 

i" 

pa 

s 

O 

o 

o 

w 

o 

5 

2 

rH 

<r> 

o 

PQ 

+ 

+ 

+ 

1 

1 

o 

PQ 

VO 

CM 

o 

P 

pa 

pa 

pa 

P eh 

pa 

p 

P 



o 

1 — 1 

o 

o 

o 

S b 

o 

b 

1 — 1 

O 

o 

in 


§ 

►a 


b 
W 

eh b 
w rii 


pa 

p 

o 

!3 


Eh 

H 

p 

9 

c* 


+ 

w 


+ 

X 


o 

o 

>H 

+ 

+ 

s 

+ 

1 

+ 

X 


o 

o 

>H 

+ 

+ 

2 

+ 

pa 

b 




EH 

pa 

pa 

PQ 

pa 

PQ 

pa 

b 




EH 

pa 

pa 

PQ 

pa 

o 

b 




H 

o 

o 

p 

00 

P 

o 

b 




H 

o 

o 

p 

rH 

o 





p 

o 

o 

— 

CM 

\ 

o 





p 

o 

o 

— 

CO 




CO 

r- 

< 

o 

o 


rH 

b p 

"■* 



CO 

r- 

< 

o 

o 


rH 

CM 


, — „ 

o 

o 

p 

o 

o 

pa 

rH 

U Eh 

CM 


, — „ 

o 

o 

p 

o 

o 

pa 

rH 



u 

+ 

+ 

<y 





PQ 



u 

+ 

+ 

<y 





O 

>H 

pa 

pa 

pa 


o 

o 


O 


O 

>H 

pa 

pa 

pa 


o 

o 


o 


+ I 

pa pa 


EH + 

b pa 


o 

s 

b 


EH 

b 

N H H 

s O o 

^ pq + + 
b p pq pa 

§ 
u 


+ 

pa 


o o 
o o 


o 



O 

o 



O 

o 


O 


o 



O 

o 



O 

o 


o 




+ 

+ 

II 










+ 

+ 

II 









pa 

pa 







>H b 




pa 

pa 







CM 


, — * 

CM 

CO 

p 


CM 

CM 


CM 

b I 

CM 


, — * 

CM 

CO 

p 


CM 

CM 


CM 

O 

b 

H 

CM 

rH 

< 


O 

O 


O 

O PQ 

o 

b 

H 

CM 

rH 

< 


O 

O 


O 

1 

p 

W 

rH 

00 

EH 


+ 

+ 


+ 

b P 

1 

P 

W 

rH 

00 

EH 


+ 

+ 


+ 

pa 

pa 

b 





pa 

pa 


pa 

EH \ 

pa 

pa 

b 





pa 

pa 


pa 

CO 

Q 

■ — 

O 

o 


b 

o 

o 


r* 

!3 P 

CO 

Q 

■ — 

O 

o 


b 

o 

o 


00 

VO 






■ — 

o 

o 

b 

r- 

W Eh 

VO 






■ — 

o 

o 

b 

CO 

o 






b 

o 

o 

■ — 

VO 

PQ 

o 






b 

o 

o 

— 

in 

CT> 


CM 




EH 

p- 

p- 

b 

00 


<Ti 


CM 




EH 

r- 

r- 

b 

00 



< 







Eh 





< 







Eh 



o 








O 

o 


o 


o 








o 

o 


o 

i 


EH 

VO 

VO 









1 


Eh 

VO 

VO 










b 

o 

co 











b 

o 

CO 








rH 

b 

1 

+ 

+ 




CM 

CM 


CM 


rH 

b 

1 

+ 

+ 




CM 

CM 


CM 

o 

o 

2 

pa 

pa 

O 



O 

o 


O 


O 

o 

S 

PQ 

pq 

o 



o 

o 


o 

+ 

eh 

PQ 

co 

r* 

00 


, — > 

+ 

+ 


+ 

PQ 

+ 

eh 

PQ 

CO 

VO 

<x> 


.. — > 

+ 

+ 


+ 

pa 

u 

P 


00 



H 

pa 

pa 


pa 

P 

pa 

u 

P 

cn 

00 



H 

pq 

pq 


pq 

o 

< 

— 

CM 

CM 



w 

o 

o 

H 

CO 

ffi \ 


< 

— 

CM 

CM 



w 

o 

o 

H 

CO 

VO 

b 





w 

b 

o 

r- 

W W 

00 

P 

CM 

b 





w 

b 

o 

r- 

w w 

00 

o 

b 

CM 

o 

O 


pa 

— 

in 


u b 

CM 

EH 

VO 

b 

CM 

o 

o 


pq 

— 

in 


pa b 

CM 

CM 


< 




p 

b 

co 

rH 

Q w 

CM 

PQ 

rH 


< 




Q 

b 

CO 

rH 

Q w 

CM 



W 



II 

o 




O b 





W 



II 

o 




O b 


O 


1 




53 


o 

O 


O 


O 


1 




J 3 


o 

o 

!3 

o 


eh a pa 
P pa q 
p eh o 

O !3 5 
W H 


347 


LBM/FT-SEC BTU/FT-S-R BTU/LB-R 


a 

CO 

CO 

rH 

b 

CO 

CO 

rH 

PC 

\ 

o 

O 

PC 

\ 

O 

o 

Q 

EH 

+ 

1 

O 

EH 

+ 

1 

12 

b 

b 

w 

12 

b 

b 

b 


1 

CO 

r- 


1 

CO 

CO 

Eh 

b 

r- 

co 

EH 

b 

r- 

CO 

CO 

CQ 

CO 

CO 

CO 

CQ 

CO 

CO 

O 

P 



O 

►4 



P 


o 

o 

P 


o 

o 


+ 

b 


+ 

b 


b 

CO 

oo 


>h b 
CM I 
O CQ 
b P 
Eh \ 
a P 
W Eh 
PQ 


b 

co 



U 

CO 

CO 

a 

b 

o 

o 

b 

CO 

1 

1 

o 

1 

b 

b 


b 

CO 

r- 

>H 


rH 

in 

CM 

\ 

o> 

rH 

o 

a 



PC 

EH 

O 

o 

EH 

CQ 



5 




b 


O 




O 

O 



+ 

+ 



b 

b 

o 


O'! 

CM 

a 


in 

CO 



in 

CO 

a 




u 


o 

O 



CO 

CM 



o 

O 



+ 

+ 

o 


b 

b 

a 


in 

o 



CO 

CM 



CM 

CO 

a 




JH 

g 


o 

O 



CO 

r- 



o 

o 


U 

+ 

+ 

>H 

b 

b 

b 

EH 

CO 

o 

o 

H 

\ 

CO 

CD 

u 

EH 

CO 

CO 

o 

b 



P 

' — 

o 

O 


<N rH 
O O 
4- + 
b w 

CM CO 
CM H CM rH 
hi W H CO 
b CM • • 

Q — O O 


>H 

EH 

H 

P 

g 

o 


o 

a 

PC 


4- 4- 
b b 


4- I 
b b 


>H 

Eh 


P 

o 


a 

b 


+ 

b 


+ 

b 

CO 

CO 


CQ 
P 
\ 
CM |D 
U Eh 
CQ 


CO O 

< o 
Eh 4- 
b b 

\ CO 
I-} I-H 


+ 

b 


+ 

b 


Eh 

b 


b 

co 

CO 



U 

CO 

CO 

a 

b 

o 

o 

b 

CO 

1 

1 

0 

1 

b 

b 


PC 

CO 

CD 

>H 


rH 

in 

CM 


o> 

rH 

o 

a 



PC 

EH 

O 

o 

Eh 

CQ 



a 




b 


O 




O 

o 



+ 

+ 



b 

b 

o 


Ol 

CM 

a 


in 

CO 



in 

CO 

a 




u 


o 

o 



CO 

CM 



o 

O 



+ 

+ 

o 


b 

b 

a 


in 

rH 



CO 

CM 



CM 

CO 

a 




>H 

g 


o 

O 



CO 

r- 



o 

o 


u 

+ 

+ 

>H 

b 

b 

b 

EH 

CO 

o 

o 

H 

\ 

CO 

CD 

u 

EH 

CO 

CO 

O 

b 



P 

' — 

o 

O 


o 

U 


§ 

EH 



o 

o 


O 



o 







>H 

b 




CM 

CM 


CM 

CM 

i 

CM 



o 

o 


O 

O 

CQ 

o 

CM 


+ 

+ 


+ 

b 

P 

1 

P 

, — . 

b 

b 


b 

Eh 

\ 

b 

b 

b 

o 

o 


rH 

a 

a 

CO 

p 

1 — ■ 

o 

o 

b 

CO 

b 

EH 

CO 


b 

o 

o 

— 



CQ 

o 


EH 

r- 

r- 

b 

CD 



cn 



4- 4- 
W W 

. CM ^ 
CM rH 


CO 

U 

b 

CO 


EH 

U 

o 

rH 

CM 


< o 

o 

O 


o 

EH 

U 

o 

rH 

* 


* 

< 

b 

1 

1 

O 


EH 





< 

b 

i 

1 

* 

CM 

* 

b 

CO 

b 

b 

+ 


b 



U 


b 

CO 

b 

b 

* 

O 

* 


\ 

CO 

CD 

b 


\ rH 

rH 

rH 

b 



\ 

CO 

o> 

* 

O 

* 

a 

a 

rH 

O'! 

o 


S o 

o 

O 

CO 

o 

a 

a 

rH 

O! 

* 

1 

* 

o 

CQ 

CO 

CM 

o 

. — . 

CQ + 

+ 

+ 

1 

1 

o 

CQ 

CO 

CM 

* 

b 

* 

p 

P 



o 

CM 

P b 

b 

b 

P E- 1 

b 

p 

P 



* 

o 

* 

b 

1 — 1 

O 

O 

o 

i 

o 

O 

o 

S b 

o 

b 


O 

O 

* 

o 

* 


in 

CM 



i 


EH 

CO 

CO 









i 


EH 

CO 

CO 

He 


He 




b 

o 

CO 











b 

o 

CO 

He 

CO 

He 


rH 

b 

1 

+ 

+ 




CM 

CM 


CM 


rH 

b 

l 

+ 

+ 

He 

< 

He 


O 

O 

a 

b 

b 

o 



O 

o 


O 


O 

o 

a 

b 

b 

He 

a 

He 

CQ 

+ 

Eh 

a 

CO 

in 

o 


. — . 

+ 

+ 


+ 

a 

+ 

eh 

a 

CO 


He 


He 

P 

b 

u 

p 

o> 

CD 

rH 


H 

b 

b 


b 

P 

b 

u 

p 

O) 

CD 

He 

CO 

He 

a \ 

o 

< 

— 

CM 

CM 



CO 

o 

o 

H 

CO 

a \ 


< 


CM 

CM 

He 

H 

He 

a 

O! 

b 

\ 




CO 

CM 

o 

r- 

CO CO 

CD 

a 

CO 

b 

\ 



He 

CO 

He 

EH 

CM 

a 

CM 

O 

o 


b 

— 

in 


b b 

CM 

EH 

o 

a 

CM 

O 

O 

He 

>H 

He 

a 

rH 


< 




Q 

b 

CO 

rH 

Q — 

CM 

a 

rH 


< 



He 

* 

He 





CO 


II 

o 


O 

CM 





CO 


He 

a 

He 


O 


i 



a 

o o 

a 


o 


o 


i 


He 

a 

He 




b 


CM 









b 


He 

c 

He 



CO 

a 


b 

>H 


a p 





CO 

a 


He 


He 

b 


b 

P CM 

CO 

EH 

b b 


° ^ 



b 


b 

P CM 

CO 

He 

b 

He 

P 


a 

— i— i 

CM 

CO 

< p 


H 3 



p 


a 

— - rH 

CM 

He 

o 

He 

O 

CM 

u 

a 


H 

p o 

rH CO 

eh b 

b 

CM 

o 

CM 

u 

a 


He 


He 

a 



u 



a a 


a b 

p 


a 



u 


He 

b 

He 



2 

*z 



p 


P EH 

o 




(2 

z 


He 

a 

He 



b 

2 



o 


o a 

a 




b 



He 

H 

He 



a 

b 



a 


CO H 





a 

b 


He 

EH 

He 




a 











a 






348 


Return to Appendix List 


APPENDIX HH— INPUT AND OUTPUT DATA FIUES FROM EXAMPLE 25 

Driven_Cavity 

Contents Page 

Example 25 Input File 350 

Example 25 Output File 382 


349 



GFSSP VERSION 
604 

GFSSP INSTALLATION PATH 
C:\Program Files (x86) \GFSSP604\ 
ANALYST 



2 





i — l 


O Eh 

CO 

O 



CO 


H O 

Eh 

P 



Eh 

P 

EH P 

c 

p 

2 

o 

X 

P 

< P 

Eh 

s 

P 

c 

IS] < 

> 

Eh S 2 

CO 

o 

0 

EH 

P P 

< 

O > H 

O 

p 

P 

CO 

P 

CO 

t B EH S h 

2 P 

P o 

s 

Eh 2 Eh 

P 


> 

M 

O EH 

2 

0 

P 

Eh 

O 

P 

<3 


0 
CM P 

co 

EH 

P C 

O 

P 

P 

2 


' — i X 

2 

2 

0 M 

Eh 

CO 

P 

H 


< 

< 

H 

P Q 

P 

P 

0 

2 

X 

P 

p 

P 

< < 

C 

P 

P 

<1 

P 

p 

Eh Pm 

P 

P > P P 

Pm P Pm 

P o 

Eh 

EH P EH 


p 



P 



P 


CO 

> 


p 


X 

O 


0 

P 


Eh 

P 


2 


p 

P 


D 

M 

Eh 

H 

> 


X 


<3 

P 


0 

Pm 

P 

2 

P 


CM <C 

p 

p 

P 

< 

2 

2 

P 

D 

p 


i— 1 P 

p 

Eh 

P 

P 

O 

M 

O 

H 

p 

X 

p 

o 

CO Eh <C p 

Eh 

Pm 0 Pm IS Pm 

N 

T 

S 

F 

P 

F 

p 

p 

o 










1 — 1 

0 


Csl O \ — I i — I i — I t — I t — I 


Eh 


CO 

pap 


P 

P 

2 

i — i 
IS] 











CO 

X 

2 co C 


<■3 

H 

2 P 

P 

i — i 

i — i 

I — 1 

I — 1 

t — i 

I — 1 

I — 1 

i — i 

I — 1 

O 

P 

PQ 2 > 

Pm 

H 

P 

H 

P 

r-~ 

r-~ 

r- 

r- 

r- 

r- 

r-~ 


r-~ 

P 

2 

> < P 

P 

C ) 

O 

Eh 

O 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

P 

0 

O P P 

m 

P 

CO 

H 

O 

CXD 

CO 

CO 

CO 

CO 

CO 

co 



Eh Pm 

0 

Pm S Pm Eh Pm 0 Pm 

H iH 

P 

PSP 

2 

0 

X o 

o 

o 

o 

o 

o 

o 

o 

CM 

CM 


X 

2 


W 

< 


W 


Eh 


P 


P 

i — i 


r- 

CO 

vo 

CO 

r~~ 

I — 1 

P 

M 

H 

> 

0 

> 

H 

PQ 


P 

[■'- 

I— 1 

LO 

■vt 1 

co 

^P 

LO 

r- 

D 

EH 

0 

P 

H 

P 

> 

<3 


O 

LO 

r- 

CO 

1— 1 

Os] 

i — 1 

CO 

LO 

Eh 

p 

P 

C 

P 

O 

P 

Eh 


o 

CO 

LO 

CM 

r- 

■vp 




X 

p 

O 

> 

0 

co 

O 

Eh 


0 






i — 1 

o 

CM 

M 

2 

co 

P 

X 

p 

co 

C 

0 

X o 

o 

CM 


0 r- 

CTi 

i — 1 



2 p 

H 

Eh S P 

O P 

0 P 

2 Eh 

H i— 1 

CO P 

X 0 











X 

2 


fd 

TJ 



0 



















2 


P 


P 



2 











X 

i— i 


P 

Eh 

P P 


P < — i 

O 











0 

Eh 

P 

< 

O 

2 Eh 


o X 

M 









- 

£ 

p 

0 

<3 

H 

P 

0 0 2 

P 

<3 

Eh 









o 

l — 1 

PI 

< 

> 

2 

P 

0 2 H 

2 

P 

P 

OJ 

co 


LO 

0 

r- 

co 

oi 

i — i 

l — 1 

2 

H 

2 

P 

< 

W W 05 


P 

H 











PI 


M P 

P 

Eh > P 

s 

F 

p 

F 

P 

F 


P 

P 

Q) 

0 

Q) 

Q) 

Q) 

Q) 

Q) 

Q) 

Q) 

Q) 









0 

n 

T3 

n 



T5 

T5 

n 

TS 

n 









CO 

o 

O 

o 

O 

O 

O 

O 

o 

o 

o 









W 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 









P 














i — 1 





















p 

LO 







a 


















co 



p 

CO 







£ 






X 












P 


X 

2 







H 

fd 






Eh 






2 






< 


H 



Q 

LO 

p 

i— l 


S 

X 






H 


P 


w 


M 


0 


p 


> 


S 



X 


H 

X 


C 

H 






> 


H 


Eh 


Eh 


D 


D 


P 


1 



<3 

o 

P 

p 


2 

/ 






< 


O 


< 


2 


CO 


s 


H 


P 



P 


D 

p 



i — 1 

W 





P 


0 


P 


P 


2 


M 


co 


P 



W 


S 

2 


H 

CD 






0 

P 

P 

p 

P 

Eh 

P 

Eh 

H 

p 

CO 

p 

D 

P 

H iH 



P 


W 

H 


P 

-P 





















Eh 







M 

c 

2 



X 
















CO 

2 







P 

M 




-P 
















P 

H 

CTt 







'vt 1 

H 



•H 
















c 

2 

'nT 






C 

o 

P 



> 
















> 








Eh 

0 

H 



fd 














S 


1 








<3 

p 

P 

4-> 


0 






X 








O 


p 








p 

co 


3 


1 






0 








s 


H 









co 

EH 

O 


£ 

P 

2 




2 






p 


1 


CO 

m 


P 


P 



EH 

P 

D 


W 

< D 

D 

O 




<3 


P 


CO 




CO 


D 

H 


X 


W 



D 

0 

P 

LO 

P 

> 

Eh 

0 




X 


< 


CO 




2 


1 

Q 


<3 


P 

H 

S 

P 


Eh 

CM 

Eh 

•H 

H 

2 


X 


O 


H 


w 


2 


< 


s 

O 


P 


O 

P 


2 


D 

X 

H 


co 

W 


p 


D 


P 


p 


o 


P 


D 

2 

o 

H 

I — 1 

P 

i— I O 

cd 

M 

p 

O 

W 

EH 

P 

D 

P P 

Eh 

p 

p 

P 

P 

co 

Eh 

p 

p 

2 

p 

Eh 

P 

2 

2 

LO 

P 


P 

2 


CNjro^TLO^Dr'Cocr>HH 


350 


2857 


o o o o o o 


■vP sji "vt 1 


r- r- r- r~- r- r- [-- 

in LT) IQ LO LO LO LT) 

00 00 (X) co co oo oo 

<N CNJ CM CM CN CM CN 


000000000000001010101010101000000000000000 
TrTj'^'j’^^'Tr'cococooocDcoco^^^^'^Tr^ 
t — I t — I < — I t — I i — I i — I i — I CN] CN] CN] CN] CN] CN] CN] i — I i — I i — I i — I i — I i — I i — I 

r'-r'-r'-r'-[--[''-['''''3 , '=j i '^r'vr'Nt i 'vr i '3 i 


ojojCNjCNicM^Nr'^NTNr'Tr'^ioioioioioioior'r'r'r'r'r'r'C^c^fTiC^c^cric^HHHHHHH 

< 

W 

& 

c 

^ ^t 1 e-< 

oo vo oo co 

■sP 00 *nT cC 

h cn] h rc 
t-~ ^ • E-h 


oo o oo h tt r~ oo no oo h ^r 1 r~- oo u) oo h ^ o- oo no oo i-h r" 


'3 i CO 'vf H 10) 
lo r~~ co 
00 LO CN] 


'j 1 co ^ o- h in 

h n o co 

• oo in cn] 


^ co 'j* [^- h m 


oo "vt 1 r-~ iH id 


'JNOnOHOOJ^NOhOHOOjTrNDhOHOW'J’NOnOHOCNTt’NOOOHOCNI'srNOOOH 


o o o o o o 


o 

D 

o 


CN]oo'^ , LnNor'Coa^o!HCN]oo'^ , LONor'Coc^Ot— iCNjoo'^LONDr'Coc^OiHCNjoo^ri-nNor'CocriOrH 
HHHHHHHHCNiCN](\](MCN]CMCNinjnjnjooooonoooooooooooooo'Nr , Nr , ^^^^Nt'^^^inin 

{D{DQ)(1J(D(UCD(1](UIP(D(1)(D(D(D(D(D(DQ)(D(D(D(U(U(D(U(D(D(])(D(D(D(U(U(U(D(U(U®(DU 

T3T3T3'd r d r d r dT5T5T3T3 r dT3T3 r dX5 r T3 r T3X5X5 r d r d r dT3T5T5T5T5 r d r d r d r dT5T5T5T3 r d r d r d r dDH 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOD 


o o o o o o 


r- r- r" 


pc] Sj* -vT 1 ■vP "vt 1 'vf 1 'vf 1 

pcj \ — I i — I i — I i — I i — I i — I 


H CN] OO ^ 
«vT 


ini oo m no o- 


351 


oooooooooooooooooooooooooooooooooooooooooooo 


oooooooooooooooooooooooooooooooooooooooooooo 


o 

t— I LO 


oooooooooooooooooooooooooooooooooooooooooooo 




oH(Nn^rmu3r'CO(yioHc\i( Y )'^in'X)r'CO(T\oHCMo r )'3 , in^ir'CX)(r;oHCNiro'3 , ir)'x>r'CO(TioH 

COCriHHHHHHHHHHC\lCNCNCNOJOJCMCNCNCNOimn! Y )nrO( Y )( Y )ron^^r'J , ^'^'r'^'=f^ , ^rLOLr) 


352 


INODE NUMBR NAMEBR 


CD CTl O i — I C\] 
i — I i — I C\] C\] C\] 
H CM 00 '=J i LO 


LD CD [ — CO O'* 

CM CM CM CM CM 

CD cn O H CM 

H H CM CM CM 


CM 00 LD CD 

00 00 00 00 00 

ld cd r- co cr> 

CM CM CM CM CM 


O' O H CM 
oo ^ ^ 

CM OO ^ uo 
00 00 00 00 


00 CD 

■nT -vT 

CD CTi 

00 CO 


[ — CO O' o 
^ ^ ^ in 
O H CM 00 
-^r ^ -^r 


^rcocj'OHCMOiHLn'Dr-cocrir~cocMoo'^ 1 iDD^riDa^oHCMooH cd co o' 

OJCO^inCOCNHHOJCNCMCOCOCMOJCMCMCMOOCOfOPOOOfOCOM’TfOM'M'M'M'Lr) ^ 

HHHHCMhHC'ICOM'LnrO^COO'OHCNIOHLn'X'hCOO'hODCMfO'TLnLD']' O' O H CM 

LD CD O'- CO CD i — li — I; — li — li — li — I (M CM i — I i — ICMCMCMOOOOCMCMCMCMCMOOOOOOOOOOOOOO'^ 00 


CN| OO M 1 LO 
i — I i — I i — I i — I 
LD CD [ 00 


CM CO M 1 LT) CO hO'OHCMCOCO'^COhCOO'OOHfO'sriOCOhhCOOHCMfO^M'LnhCOO'O 
OHHHHHCOHHCMCMCNCNiMCMCMOlCMOJCOrOrOrOCOrOCOfOCOfO^^'sr^'T'T^^'vr'TLf) 
rHrHCMOO^LDrHOOOO'Ot— ICMCDr'~LDCDr'~C0CT>00' : 3 1 CM00'vr 1 LDCDO<— ICTiOt— ICMCDr~COCD[~~-COCri 
COHHHHHO'HHHCM(NOJHHCMCMCM(NCMCMCMCOCOOOfOfOOO(OCOM , M''3'M , l Y lfOM , M , M’'f 


rHrHCMOO'=J'lOCDOOCX)a'OiHCMOOlDlDCDr'COCr>OCMCMOO'vriDCDr'C7^CriO ! HCMOO'^T | CDCDr'COCri 

HHHHHHHHHHCMCNC\|C\|CMCMCMCMOJCNfOrOrOfOCOCOfOrOrOCO'7 , ^^'T'T^^'7 , 'T^ 

OOHCMOO'^LDr-r-ODC^OHCM^r^rLDCDr'COa^HHCMOO^riDDCOCOa'OHCMOOlDlDDr'CO 

HHHHHHHHHHHCNCMCMCMCMCMCMfNCNlCMCOrOCOCOCOfOrOrOrOrO^^'T'T'J’^^^^ 


I — I 

LD 

O 

LD LD 
o 
LD 


o 

LD 

CTi CM 
■=tf t-H 


00 00 00 CO CM 


OOM , 'J , M , 'J , M , OOOOM’M , M , 'J ( M , COCOM , M , M’M , M , OOfO'srM , M , M’M , COCOM , M , M , M , M 1 COCMOOOOCOOOOOOO 


LD CD C- CD O' H 


M 1 LD CD 
-vT -vT -vj 1 


[ — CO O' O H 

M 1 M* M 1 LD LD 


353 


BRANCH UPNODE DNNODE OPTION DESCRIPTION MDGEN XCOORD YCOORD ZCOORD 


hh<— ih<— iHr-r-r-r'-~r'-~r''Cococoa)CDco 
r'-r~r-'r'~r'~r'-LOLOLOLOLOLOCMCMCMCMCMCM 

LO LO LO LO LO LO 

COCOa)CDCDCO(NCMC\]C\lC\lC\l'^'T^ , '^'^'T 


cocococopopovovovovovovopopococococo 

■vp -vp "vt 1 "vP . 


'vP'vP'vP'vP'vP'vPOOOooO 
H H H 'f ^ 




vovovovovovor~-[~--[ — [ — [■~-r~--o'* 0 '* 0 '*o'*o'tO'ii — it — i < — i < — i < — i < — i 


i-~ r- r- 


o o o o o o 


COVOCr><H'vt 1 VOCOVOai<H'vr'VOCOCOCr><H'53 , VOCOVO(yi<— l'vPV£>O0'X'Cr> t H'vPV£)O0V£)Cr>rH'vP 
'=3 , COCM[^HCOTCO(Nir'HCO'3 , COC\ir^HCO'=3 , COCMr'HCO'J , CO(Njr'HCO'vPCOCMr'H 
rO^O^H^'X)H(N'7 , LOr'CMHCM^ , lOr'CMH(N'TLOr'(NH(M'^ir)r'(NHOJ'7 , Ln[^CMHCM^ , LOr' 

'j’cocNr'Hco^-'THcoLn • ^p h co m • r- •'3 1 <h co lo ■ h 'T h co io •r-'^PHCOLn • r' ^p h cd m 

o h cn ld r- oj o o o o o 

h 'j’ h co m ■HromcocoHHfOincDcoHHroincDcoHHfOiricocoHHcoincocoHHcoincoco 

o 

O H CO IT) CO CO H 


o 



O i — I < — I < — I i — I i — I i — I 









1 — 1 

CM 

CO 

>nP 

LO 

CO 

CO 

CTi 

0 

<H 

CM 

CO 

LO 

VO 

O' 

CO 

CTi 

0 

CM 

CO 


LO 

VO 

O' 

CTi 

0 

< — 1 

CM 

CO 


VO 

O' 

CO 

CT> 

O 

<H 











< — 1 

< — 1 

< — 1 

< — 1 

< — 1 

< — 1 

< — 1 

< — 1 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 










LO 

LO 

O 

< — 1 

CM 

CM 

^p 

LO 

CO 

O' 

00 

O'! 

0 

< — 1 

CM 

CO 


LO 

O' 

CO 

CTi 

O 

< — 1 

CM 


LO 

VO 

O' 

CO 

CTi 

< — 1 

CM 

CO 


LO 

VO 

CO 

CTi 

O 

< — 1 

CM 

CO 

LO 

VO 

O' 

CO 

CTi 

O 

< — 1 

< — 1 

< — 1 

1 — 1 

CO 


LO 

CO 

O' 

CO 

iH 

<H 

<H 

1 — 1 

1 — 1 

1 — 1 

1 — 1 

iH 

< — 1 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

■vT 









LO 

CO 


LO 

P 

c 

G 

G 

G 

G 

C 

G 

C 

G 

G 

G 

G 

G 

G 

G 

G 

C 

G 

G 

G 

G 

C 

C 

G 

G 

c 

G 

G 

G 

G 

c 

G 

C 

G 

G 

G 

G 

G 

G 

C 

G 

c 

G 

G 

G 

U 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

•H 

•H 

•H 

■H 

■H 

■H 

•H 

•H 

•H 

•H 

■H 

■H 

■H 

■H 

•H 

•H 

•H 

•H 

■H 

■H 

■H 

■H 

•H 

•H 

•H 

•H 

•H 

■H 

•H 

■H 

■H 

•H 

•H 

•H 

•H 

■H 

■H 

■H 

■H 

•H 

•H 

•H 

•H 

■H 

■H 

■H 

P 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

P 

0 

0 

< D 

< D 

( D 

0 

0 

0 

0 

( D 

< D 

CD 

CD 

(D 

CD 

(D 

(D 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

(D 

(D 

CD 

CD 

CD 

CD 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CO 

-P 

P> 

P> 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

p 

P 

P 

p 

P 

P 

p 

P 

P 

a) 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

p 

P 

P 

p 

P 

P 

p 

P 

P 

a 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

cj 

u 

(J 

CJ 

(J 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

O 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

(J 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 


VO «nP 

CO H 'J h 
CM r~~ <H LO 
• LO [-> CO 
O CO LO CM 

< — I • • • 

O CM ^P 


LQ LO LO LO LO LQ LO 
CMCMCMCMCMCMCMCM 


LO LO LO LO LO LO LO 
CM CM CM CM CM CM CM 


lOlOlOlOlOlOiOlO 

CMCMCMCMCMCMCMCM 


LO LO LO LO LO LO LO 
CM CM CM CM CM CM CM 


LO LO LO LO LO lO lO lO 
CMCMCMCMCMCMCMCM 


lOLOLOLOLOLOLOlO 

CMCMCMCMCMCMCMCM 


<HCMPD^LOVOOOa>0<HCMCOLOVOr'~COCr>OCMCO'vf , LOVOr'~CriO<HCMCO'=3 1 VOr'--COCriOiHO<HCM 

CM'J , inU3hCOOHHHHHHHHCNCMCMCMCMCMCMOJ(NfOfOOOOOOO'7 , '3 , ^M < '3'M < '3 , '3 , ^LOlOHHH 


<H OHM 

lO O "H LO LD r' CO i — Ii — Ii — I 


iH CM CO 

i — I i — I i — I 

CM^LDLDhCOiTiOHCM 


O^POhCOOOHOJ 

<H<H<H 1 H 1 H 1 HCMCMCM 


M 1 LO VD CO O O ' — ICMCO 

< — I 1 — I < — I < — I < — I CM CM CM CM 

co^rLor-cocriOHCM 

<H<H<H<H<H<HCMCMCM 


M 1 LO LD CD O 1 — ICMCO 
CMCMCMCMCMCMCOCOCO 


LO^r-ODCiOCMCOM’ 
CMCMCMCMCMCOCOCOCO 
'H LO LD h CO O 1 — ICMCO 
CMCMCMCMCMCMCOCOCO 


M 1 O U3 CO O O 1 — ICMCO 
COCOCOCOCOM’M’M’M’ 


LOVDhCOHMCOM’ 
COCOCOCO'nT'HM’M'M 1 
M 1 lO U5 CO O O 1 — ICMCO 
COOCOCOCOM’M’M’M’ 


LO CO [ — CO O'* O 
'nP'nP'^P^P'^PLOCO'=5 1 LO 


ld h co m o h 

M’M’M’M'lOlOOHC'l 
LO co r CO CTi O < — I 1 — I 1 — I 
«vP«vP<^p>vP'vPLOCO'vPlO 


354 









































X 

X 

X 









































w 

p 








































P 

Q CM 

u 





i — i 

i — 1 

I — 1 

I — 1 

I — 1 

I — 1 

I — 1 

I — 1 

i — 1 

i — 1 

i — 1 

t — 1 

t — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

I — 1 

I — 1 

I — 1 

I — 1 

I — 1 

i — i 

I — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

2 

2 

2 








































1— 1 

1— 1 

M 








































p 

p 

P 








































1— 1 

1— 1 

M 








































Q 

Q 

P 








































X 

X 

X 





CO 

CD 

CD 

CD 

CD 

CD 

CD 

CTl 

CTl 

CTl 

O'! 

O! 

CTl 

CTl 

t — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

^P 

^p 

'g 1 





CD 

CD 

CD 

CD 

CD 

CD 

CD 

Eh 

Eh 

Eh 

CO 

CO 

CO 

CO 

00 

00 

00 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

0- 

0- 

0- 

0- 

0- 

r~- 

0- 

i — 1 

I — 1 

I — 1 

I — 1 

I — 1 

I — 1 

i — i 

CO 

CO 

CO 

CO 

00 

00 

00 

H 

H 

M 


^p 



CM 

CM 

CM 

CM 

CM 

CM 

CM 





^P 

^P 

^P 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

r- 

r~~ 

r- 

r- 

r- 

r- 

r- 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O 

O 

C) 

I — 1 

I — 1 

I — 1 

I — 1 

■sP 

■sP 

■sP 

^P 

^P 

^P 

^P 

i — 1 

i — 1 

i — 1 

i — 1 

t — 1 

t — 1 

t — 1 

CO 

00 

00 

00 

00 

CO 

CO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 








o 

o 

c > 

r~ 

r-~ 

r- 

o~ 





























O 

O 

O 

O 

O 

O 

O 

P o 

p 

p 





O') 

00 

O') 

O') 

O') 

O') 

O') 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

W 

H O 

p 

i — i 

i — i 

i — i 

t — i 




































> 

> 

> 








■vP 


^P 





I — 1 

>nP 

r~ 

CO 

CD 

CO 

I — 1 

^p 

r~ 

CO 

CD 

CO 

I— 1 

>nP 


CO 

CD 

CO 

1— 1 


o~ 

CO 

CD 

CO 

1— 1 

*3* 

o~ 

CO 

CD 

CO 

p 

P 

p 

CO 

CD 

CO 

O' 

I — 1 

LO 

■vp 

CO 


O' 

I — 1 

LO 

■vP 

CO 

*3* 

o~ 

I — 1 

LO 

>nP 

CO 


r- 

i— i 

LO 

>nP 

00 

>nP 

r- 

1— 1 

LO 

>nP 

00 

>nP 

p 

P 

p 

■vP 

CO 

>nP 

LO 

r- 

00 

1— 1 

CM 

1— 1 

LO 

O' 

00 

1— 1 

CM 

1— 1 

LO 

O' 

00 

I — 1 

CM 

1— 1 

LO 

0" 

CO 

I — 1 

CM 

I — 1 

LO 

0" 

CO 

I — 1 

CM 

I — 1 

<! 

< 

c 

1 — 1 

CM 

I — 1 

CO 

LO 

CM 

o~ 



CO 

LO 

CM 

r- 

■vP 


CO 

LO 

CM 




CO 

LO 

CM 


>nP 


CO 

LO 

CM 


>nP 


IS 

s ^ 

is 


0" "vP • • • • • • i — I • • • • • t — I • • • • • i — I • • • ••! — I • • • • • i — I 


• • r Hoc\i'vr i 'xi[-~cr>rHocs]'=3 i U3[-~cr> t HO(N'=5 1 v£)r~cr> r Hoc\]'=J , v£)r~cri r Hoc\]'=J , 'X'r~crirH 


cd o~ cxi v — i 




2 

O 


2 

o 


2 

o 


Eh Eh Eh 

(_) (_) O 

W <H w w 











































H 


M 


H 


z 

z 

z 

z 

r~ 

00 

oi 

o 

i — i 

CM 

O') 

■sP 

LO 

CD 

O' 

CO 

O'! 

o 

i — i 

CM 

CO 

■sP 

LO 

CD 

O' 

CO 

O'! 

o 

I — 1 

CM 

CO 


LO 

CD 

O' 

CO 

O'! 

o 

t — 1 



U 


u 


u 


CO 

^p 

LO 

CD 

i — i 

i — i 

i — i 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O) 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 











LO 

LO 









I — 1 

\ — i 

i — 1 

i — 1 

o 

i — i 

CM 

CO 

^P 

LO 

CD 

O' 

CO 

CTi 

O 

t — 1 

CM 

CO 

■vp 

LO 

CD 

O' 

CO 

O'! 

o 

I — 1 

CM 

CO 


LO 

CD 

O' 

CO 

CTi 

o 

I — 1 

CM 

CO 










CD 

o~ 

CO 

CTl 

\ — i 

i — i 

i — 1 

i— 1 

P 

I— 1 

P 

P 

\ — 1 

< — 1 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

■vP 













c 

G 

G 

G 

G 

G 

G 

C 

G 

C 

G 

G 

G 

G 

G 

G 

G 

G 

C 

G 

G 

G 

G 

C 

G 

G 

G 

c 

G 

G 

G 

G 

c 

G 

C 

G 

G 

G 

G 









0 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

0 

0 

0 

0 

0 



H 


w 


w 


-H 

•H 

•H 

■H 

■H 

-H 

-H 

-H 

-H 

-H 

-H 

■H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

■H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

-H 

■H 

-H 

-H 




CM 

>: 

CO 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

0 

0 

0 

0 

0 


CD 

P 

CO 

p 

CO 

p 

CO 

0 

0 

(U 

C D 

( D 

< D 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

0 

0 

0 

0 

0 

0 

0 

<C 

O 

P 

O 

p 

CO 

p 

CO 

-P 

-P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

p 

P 

w 

1 

(J 


C ) 

CTl 

c ) 

O'! 

G 

G 

U 

P 

G 

G 

U 

G 

G 

U 

G 

G 

G 

U 

U 

G 

U 

G 

G 

G 

U 

G 

G 

G 

G 

G 

G 

G 

G 

!H 

G 

!H 

G 

G 

!H 

G 

!H 

G 

!H 


0 

> 


> 


> 


fd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

rd 

0 

0 

0 

0 

0 

0 

< 

i — 1 


^P 


CM 


CM 

<j 

CJ 

U 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

O 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 










P 

P 

H 

lq lO lO lO lO lO lO lQ lo lO lo lO lO lO lo lO lO lO lQ lO lO lO lO lO lO lO lO lO lO lo lO lo lo lo lQ lo lO lO lO O 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

P 


CO 


CO 


CO 









































< 

■vP 

< 


C 

>nP 








































IS 

P 

1 — 1 

p 

i — i 

H 

I — 1 








































o 

P 

O' 


O' 

P 

O' 








































p 

< 


< 


c 









































1— 1 

I — 1 


\ — i 


I — 1 

CO 


LO 

CD 

O' 

CO 

CTt 

O 

i— 1 

CM 

CO 


LO 

CD 

O' 

CO 

O'! 

O 

i— 1 

CM 

CO 

>nP 

LO 

CD 

O' 

CO 

O! 

O 

i — 1 

CM 

CO 

>nP 

LO 

CD 

O' 

CO 

O'! 

O 

i— 1 


■vP 






t — 1 

i — 1 

l — 1 

i — 1 

i — 1 

i — 1 

i — 1 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 




>=P 

>nP 

■vP 

■vP 

>sP 


>VP 

LO 

LO 

CM 

CM 


CM 


CM 



I I 


s 



s 

o 

o 

o 

o 

H 

M 

M 

H 

P 

Eh 

Eh 

p 

P 

P 

P 

p 

O 

O 

O 

o 


o<— icmco^plocoO'Coo'io<— icmco'^locoo'Cocto!— icMco^piocoo'Cocnoi— icmco^ 

'X>r'OOO^HHHHHHHHHH(N(MOJ(M(>]CN](N(NCMOJ( Y )rO( Y )( Y )( Y )rOrOm( r l( Y )'^'sr'^'Nt’'^ 


CO 


LO 

CD 

O' 

I — 1 

CO 

I — 1 

O'! 

I — 1 

o 

CM 

i — 1 

CM 

CM 

CM 

CO 

CM 

>=P 

CM 

LO 

CM 

CD 

CM 

O' 

CM 

CO 

CM 

O! 

CM 

O 

CO 

i— 1 

CO 

CM 

CO 

CO 

CO 

>nP 

CO 

LO 

CO 

CD 

CO 

O' 

CO 

CO 

CO 

CT! 

CO 

O 

>vP 

I — 1 

CM 

>nP 

CO 

>VP 

>nP 

>nP 

LO 

■vp 

CD 

O' 

■vp 

CO 

CTl 

>nP 

o 

LO 

I— 1 

LO 

p 

p 

s 

CM 

P 

o 

2 

<d >sP 

P 

U 

2 

lo 

P 

L) 

2 

< 

I — 1 

I — 1 

i — 1 

i — 1 

o 

I — 1 

CM 

CO 

<vP 

LO 

CD 

O' 

00 

O) 

O 

i — 1 

CM 

CO 

>vP 

LO 

CD 

O' 

00 

O! 

O 

I— 1 

CM 

CO 


LO 

CD 

O' 

CO 

CTl 

o 

I — 1 

CM 

CO 

>nP 

P <H 

P co 

P ^ 

P 

CD 

O' 

CO 

O'! 

I — 1 

I — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 



>vP 

>VP 

>nP 

P 

P 

P 

P 


355 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


H 


w 


w 

CD 

w 


w 


w 


w 


H 


w 


w 


w 


H 


H 


w 


w 


w 


w 


w 


w 


w 


w 


w 


w 


Q 

■vr 

Q 

in 

Q 


p 


p 

1— 1 

p 

CM 

p 

00 

P 

■vT 

p 

m 

p 

CD 

p 

i — 1 

P 

CM 

P 

00 

p 


p 

in 

p 

CD 

p 

i— 1 

p 

CM 

p 

00 

p 

'sT 

p 

in 

p 

CD 

p 

i — 1 

Z 


Z 


z 


z 


z 


z 


z 


Z 


z 


z 


z 


Z 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


H 


M 


M 


M 


H 


H 


M 


M 


M 


M 


M 


H 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


P 


p 


p 


p 

( -T' 

p 


p 


p 


P 


p 


p 


p 


P 


P 


p 


p 


p 


p 


p 


p 


p 


p 


p 


p 


M 


M 


M 


M 


M 


M 


M 


H 


M 


M 


M 


H 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


Q 


Q 


P 


P 

H 

p 

p 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


X 


X 


X 


X 

P-C 

X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Eh 


Eh 


Eh 


Eh 


EH 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


M 


H 


M 


H 


H 


H 


H 


H 


H 


H 


H 


H 


U 


U 


L) 


U 

r T [ 

o 


L) 


L) 


u 


U 


L) 


U 


U 


U 


U 


L) 


U 


u 


U 


L) 


L) 


U 


U 


U 


o 


o 


O 


o 


o 


O 


O 


o 


o 


O 


o 


o 


o 


o 


O 


o 


o 


o 


O 


O 


o 


o 


o 


PI 


PI 


P 

O 

p 

w 

o 

o 

s 

p 


P 


P 


p 


p 


P 


p 


p 


p 


p 


P 


p 


p 


p 


P 


P 


p 


p 


p 


w 

o 

W 

o 

W 


w 

w 

o 

W 

O 

W 

O 

w 

O 

w 

o 

W 

O 

w 

O 

w 

O 

w 

O 

w 

o 

W 

o 

w 

O 

w 

o 

w 

O 

W 

O 

W 

O 

w 

o 

w 

O 

w 

O 

> 


> 


> 


> 

> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


PI 


P 


P 


p 

o 

p 

p 

p 


P 


P 


p 


p 


P 


p 


p 


p 


p 


P 


p 


p 


p 


P 


P 


p 


p 


p 


p 


P 


P 


p 


p 


P 


P 


p 


p 


P 


p 


p 


p 


p 


P 


p 


p 


p 


P 


P 


p 


p 


p 


< 


<C 


C 

>nP 

c 


< 


C 


C 


c 


c 


C 


c 


<c 


<c 


<c 


c 


c 


< 


c 


C 


C 


<c 


<c 


c 


s 

■vP 

s 

>nP 

S 


s 

CM 

s 

o 

S 

O 

S 

O 

s 

O 

s 

o 

Z 

O 

z 

O 

s 

O 

s 

O 

s 

o 

z 

o 

z 

O 

s 

o 

s 

O 

z 

O 

z 

O 

s 

o 

s 

O 

z 

O 

z 


a 


Z 


z 

z 

o 

z 


Z 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


o 


o 


O 


o 


o 


O 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


H 


M 


M 


M 

0-1 

o 

M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


H 


H 


M 


M 


H 


H 


M 


M 


H 


Eh 


EH 


Eh 


Eh 

EH 


EH 


EH 


EH 


Eh 


Eh 


EH 


Eh 


Eh 


Eh 


Eh 


EH 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


EH 


U 


O 


L) 


L) 

U 


L) 


L) 


U 


U 


L) 


L) 


U 


U 


U 


L) 


L) 


U 


U 


L) 


L) 


O 


O 


L) 


w 


H 


W 

i — 1 

W 


w 


W 


W 


w 


w 


W 


W 


H 


w 


w 


W 


W 


w 


w 


W 


W 


H 


W 


W 


p 

1 — 1 

p 

I — 1 

p 


P 


p 

i — i 

P 

i — 1 

P 

i — 1 

p 

i — 1 

p 

1 — 1 

P 

i — 1 

P 

i — 1 

P 

i — 1 

p 

i — 1 

p 

I — 1 

P 

i — i 

P 

i — 1 

p 

1 — 1 

p 

i — 1 

P 

i — 1 

P 

i — 1 

P 

I — 1 

P 

i — 1 

P 

i — 1 

M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


H 


M 


M 


H 


H 


M 


M 


M 


H 


H 


H 


M 


Q 


Q 


p 


P 


p 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 



W 


W 


W 


W 

P 

O 


W 


W 


H 


W 


w 


w 


w 


H 


w 


W 


w 


w 


W 


W 


W 


W 


W 


w 


H 


s 

CO 

s 

00 

s 

CM 

S 



Z 

CM 

S 

00 

2 

00 

2 

CO 

2 

CO 

2 

CM 

2 

CM 

2 

CO 

2 

CO 

2 

00 

2 

00 

2 

CM 

2 

CM 

2 

00 

2 

00 

2 

CO 

2 

CO 

2 

CM 

2 

CM 

D 

CO 

D 

00 

D 

CO 

D 

P 

CD 

D 

00 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

CO 

D 

00 

D 

CO 

D 

CO 

P 

00 

D 

00 

D 

CO 

D 

CO 

D 

CO 

D 

CO 

P 

00 

P 

00 

P 

o 

P 

P 

O 

P 

O 

P 

00 

P 

00 

P 

00 

P 

00 

P 

o 

P 

o 

P 

00 

P 

00 

P 

00 

p 

00 

P 

O 

P 

O 

P 

00 

P 

00 

P 

00 

P 

00 

P 

O 

P 

o 

O 

CTi 

O 

Ol 

O 


O 


1 

O 


O 

CTt 

O 

O'! 

O 

O'! 

O 

O! 

O 


O 

"nT 

O 

O! 

O 

O! 

O 

Ol 

O 

O'! 

O 


O 


O 

CT! 

O 

O'! 

O 

O! 

O 

O! 

O 


O 


> 


> 


> 


> 


Q) 

> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 



CM 


CM 




■vT 

i — 1 




CM 


CM 


CM 


CM 






CM 


CM 


CM 


CM 


■vT 




CM 


CM 


CM 


CM 







00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

< 


< 


C 


C 

■vT 

< 


C 


C 


< 

■vT 

< 


< 


< 

'nT 

< 


< 


< 


C 


C 


< 

■vT 

< 

'nT 

< 


C 


< 


< 


C 


w 

i — i 

H 

I — 1 

W 

I — 1 

W 

i — 1 

p 

1 — 1 

H 

i — i 

H 

I — 1 

p 

i — 1 

P 

I — 1 

w 

I — 1 

w 

I — 1 

p 

i — i 

p 

i — i 

P 

I — 1 

H 

I — 1 

H 

I — 1 

p 

i — 1 

p 

I — 1 

H 

I — 1 

H 

1 — 1 

p 

1 — 1 

p 

i — i 

W 

I — 1 

p 

n- 

P 


P 

c- 

P 


P 

r- 

P 

c- 

P 

["- 

p 

P 

P 

[~- 

p 

["- 

p 


P 

r- 

P 

p 

P 

c- 

P 

c- 

P 

r- 

P 

r- 

P 


P 

r- 

P 

["- 

p 

["- 

p 

t"- 

P 


C 


< 


C 


C 


< 


C 


C 


< 


< 


C 


C 


< 


< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


c 



i — i 


I — 1 


I — 1 


i — i i — i 


i — i 


i — i 


I — 1 


i — 1 


I — 1 


I — 1 


i — i 


i — i 


i — i 


I — 1 


I — 1 


i — i 


i — i 


i — i 


i — i 


I — 1 


I — 1 


i — i 


i — i 



■vT 



m 

m 

in 

in 

in 

m 

in 

in 

in 

in 

m 

in 

in 

in 

m 

in 

in 

in 

in 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

i 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

i 

CM 

i 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

i 

Z 

z 

Z 

z 

Z 

Z 

Z 

Z 

z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

M 

M 

H 

H 

M 

H 

H 

H 

H 

H 

M 

M 

M 

M 

H 

H 

H 

H 

M 

M 

M 

M 

H 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

EH 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

EH 

Eh 

EH 

EH 

Eh 

Eh 

Eh 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

p 

p 

P 

P 

P 

O 

O 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

O 

O 


33 

33 

33 

33 


33 

33 

33 

33 

33 

33 

33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


O 

O 

O 

U 

i — 1 

O 

L> 

L) 

O 

O 

O 

L) 

i — i 

U 

CM 

O 

00 

U 


U 

in 

L) 

CD 

U 

CO 

O 

CT! 

L) 

o 

L) 

i— i 

U 

CM 

O 

00 

O 

m 

Z 

Z 

Z 

Z 

i — 1 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

i — i 

z 

i— 1 

Z 

1— 1 

z 

i— i 

Z 

i — i 

Z 

i— 1 

Z 

i — i 

Z 

i — 1 

Z 

CM 

Z 

CM 

z 

CM 

Z 

CM 

z 

CM 

< c~ 

<C oo 

<d O'! 

< 

O CM 

< 

^ <C m 

< 

io <3 r~ 

< 

CO < O! 

< 

o 

< 

i — 1 

< 

CM 

< 

00 

< 


< 

m 

< 

r- 

< 

00 

< 

CT! 

< 

O 

< 

i — 1 

< 

CM 

< 


P vo 

P r- 

P oo 

P 

i — 1 i — 1 

P 

oo p 

P 

m p id 

P 

c P CO 

P 

i — i 

p 

i — 1 

P 

i — 1 

p 

I — 1 

P 

i — i 

P 

i — i 

P 

i — i 

P 

I — 1 

P 

i — 1 

P 

CM 

p 

CM 

P 

CM 

p 

CM 

CQ 

CQ 

pq 

CQ 


PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 



356 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 


X 


X 


X 


X 


X 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

H 

H 

H 


H 


H 


H 


H 


H 


H 

P CM 

Q co 

p ^ 

P in 

P CO 

P iH 

P CM 

P 00 

p ^ 

P in 

P M3 

P iH 

P CM 

p 

00 P ^ 

P 

m P co 

P 

i — i 

P 

CM 

P 

00 

p 

■vP 

P 

in 

P 

CO 

P 

Z 

Z 

z 

Z 

z 

z 

Z 

z 

z 

Z 

z 

z 

Z 

z 

Z 

Z 

Z 

Z 


Z 


Z 


Z 


Z 


Z 


Z 

M 

M 

M 

M 

M 

M 

M 

M 

H 

M 

M 

M 

M 

M 

M 

H 

M 

H 


H 


H 


M 


H 


H 


H 

2 

2 

2 

2 

2 

Pi 

2 

2 

pH 

2 

2 

2 

2 

2 

2 

Pi 

pH 

pH 


Pi 


Pi 


pH 


pH 


Pi 


Pi 

M 

M 

M 

M 

H 

M 

M 

M 

M 

H 

M 

M 

M 

M 

M 

M 

M 

H 


H 


H 


H 


M 


H 


H 

Q 

Q 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 


P 


P 


P 


P 


P 


P 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 


X 


X 


X 


X 


X 

Eh 

Eh 

Eh 

Eh 

EH 

EH 

Eh 

Eh 

Eh 

EH 

Eh 

Eh 

EH 

Eh 

Eh 

Eh 

EH 

Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 

H 

M 

M 

H 

M 

H 

H 

M 

M 

M 

H 

H 

M 

H 

M 

H 

M 

M 


H 


H 


H 


H 


H 


H 

o 

o 

L) 

O 

O 

o 

o 

o 

o 

U 

O 

L) 

O 

U 

U 

L) 

U 

U 


U 


U 


U 


O 


L) 


L) 

o 

o 

O 

o 

O 

O 

o 

o 

o 

o 

o 

O 

O 

O 

O 

O 

o 

o 

o 

o 

O 

o 

o 

O 

o 

O 

o 

O 

O 

O 

p 

p 

P 

p 

P 

P 

p 

p 

p 

p 

p 

P 

P 

P 

P 

P 

p 

p 

o 

p 

O 

p 

o 

P 

o 

P 

o 

P 

O 

P 

W O 

W O 

H O 

W o 

W o 

W O 

H o 

H o 

W O 

W o 

W o 

H O 

H o 

W 

OHO 

H 

oho 

H 

1 — 1 

H 

i — 1 

H 

I — 1 

H 

1 — 1 

H 

1 — 1 

H 

i — 1 

H 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 


> 


> 


> 


> 


> 


> 


P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

p 

p 

P 

P 

P 

P 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

p 

p 

P 

P 

P 

P 

p 

< 

< 

c 

C 

< 

< 

c 

C 

<C 

<C 

C 

C 

< 

< 

c 

C 

< 

< 

c 

c 

<c 

< 

c 

c 

IS O 

S o 

IS O 

IS o 

S o 

S o 

IS O 

IS o 

IS o 

IS o 

IS o 

IS o 

IS o 

IS 

o is o 

IS 

O IS o 

S CM 

IS CM 

IS CM 

IS CM 

S cm 

S CM 

IS 


Z 

z 

Z 

Z 

Z 

z 

z 

Z 

Z 

z 

z 

Z 

Z 

z 

z 

Z 

Z 

Z 

z 

z 

z 

z 

z 

z 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

M 

M 

M 

H 

M 

M 

M 

H 

M 

M 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

o 

O 

O 

O 

U 

O 

O 

O 

O 

O 

L) 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

w 

w 

w 

W 

2 

w 

2 

pH i — i 

pH <— i 

Pi iH 

Pi 

pH <— i 

pH <— i 

Pi iH 

Pi <H 

pH <— i 

pH <— i 

Pi iH 

Pi <H 

pH <h 

pH 

H ffl H 

Pi 

<H 2 <H 

pH 

H Dj H 

Pi 

H Qj H 

Pi 

H Pi H 

Pi 

H 

M 

M 

M 

M 

M 

M 

M 

M 

M 

IH 

H 

H 

h 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

P 

Q 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 


2 


2 


2 


2 


2 


H 


w 


H 


W 


w 


H 


w 


W 


w 


w 


w 


H 


W 


W 


w 


H 


w 


w 


w 

s 

CO 

2 

00 

2 

00 

2 

CO 

2 

CM 

2 

CM 

2 

00 

2 

CO 

2 

CO 

2 

00 

2 

CM 

2 

CM 

2 

CO 

2 

CO 

2 

00 

2 

00 

2 

CM 

2 

CM 

2 

00 

2 

00 

2 

CO 

2 

CO 

2 

CM 

2 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

P 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

CO 

D 

P 

00 

P 

00 

p 

00 

P 

00 

P 

O 

P 

o 

P 

00 

P 

00 

P 

00 

P 

00 

P 

o 

P 

O 

P 

00 

P 

00 

P 

00 

P 

00 

P 

O 

P 

O 

P 

00 

P 

00 

P 

00 

P 

00 

P 

o 

P 

O 

cn 

O 

O'! 

O 

CTi 

O 

O'! 

O 


O 


O 

Ol 

O 

O! 

O 

O! 

O 

O! 

O 

'nT 

O 


O 

CT! 

O 

CT! 

O 

CT! 

O 

CT! 

O 


O 


O 

CT! 

O 

O'! 

O 

CT! 

O 

CT! 

O 


O 

> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


CM 


CM 


CM 


CM 






CM 


CM 


CM 


CM 






CM 


CM 


CM 


CM 






CM 


CM 


CM 


CM 






00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




< 


C 


C 

■vT 

< 

■vT 

< 

'nT 

< 


< 


< 


< 


C 


C 


< 


< 

■vp 

< 


< 


< 

'vT 

< 


C 


C 


< 

■vT 

< 


< 


< 

W 

I — 1 

w 

I — 1 

W 

I — 1 

W 

i — 1 

2 

i — 1 

w 

I — 1 

H 

I — 1 

w 

1 — 1 

2 

1 — 1 

2 

I — 1 

H 

I — 1 

2 

I — 1 

2 

I — 1 

2 

I — 1 

H 

I — 1 

H 

I — 1 

2 

i — 1 

2 

1 — 1 

2 

I — 1 

2 

I — 1 

2 

i — 1 

2 

I — 1 

2 

I — 1 

2 

2 

r- 

2 


2 

["- 

2 

r- 

2 

[~- 

2 


2 


2 

["- 

2 

["- 

2 

["- 

2 

r- 

2 

r~~ 

2 

r- 

2 

r- 

2 


2 

["- 

2 

2 

2 

r- 

2 

r- 

2 

["- 

2 

r- 

2 

2 

2 


2 

< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


< 


C 


i — i 


i — i 


I — 1 


i — i 


i — 1 


i — i 


i — i 


1 — 1 


I — 1 


I — 1 


i — i 


i — i 


i — i 


i — i 


i — i 


I — 1 


i — 1 


i — i 


i — i 


I — 1 


i — i 


i — 1 


i — i 



m 

in 

m 

m 

in 

in 

m 

m 

m 

in 

in 

in 

in 

in 

in 

in 

in 

in 

m 

m 

in 

in 

m 

in 

CM 

1 

CM 

1 

CM 

1 

CM 

i 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

i 

CM 

i 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

Z 

z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

M 

H 

M 

M 

H 

H 

H 

H 

H 

M 

Eh 

EH 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

EH 

Eh 

EH 

EH 

Eh 

Eh 

Eh 

Eh 

EH 

Eh 

Eh 

EH 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 

U 

CO 

U 

c- 

U 

00 

U 

CT! 

O 

o 

O 

CM 

L) 

00 

L) 

'vt 1 

u 

in 

U 

CO 

L) 


U 

CT! 

O 

o 

U 

i — i 

L) 

CM 

U 

00 

U 


U 

CD 

L) 


L) 

00 

U 

CT! 

U 

o 

L) 

i— i 

L) 

z 

CM 

z 

CM 

z 

CM 

Z 

CM 

z 

CO 

Z 

00 

Z 

00 

Z 

00 

z 

00 

z 

00 

Z 

00 

z 

00 

Z 


Z 


Z 


z 


z 


z 


Z 


Z 


Z 

■vT 

Z 

in 

Z 

in 

Z 

< 

in 

< 

CD 

< 

r~ 

< 

CO 

c 

CT! 

< 

i — 1 

< 

CM 

< 

CO 

< 


< 

m 

< 

CD 

< 

CO 

< 

CT! 

< 

o 

< 

I — 1 

< 

CM 

< 

00 

< 

in 

< 

CD 

< 


< 

CO 

< 

CT! 

< 

o 

< 

Pi 

CM 

Pi 

CM 

2 

CM 

Pi 

CM 

2 

CM 

2 

00 

2 

00 

2 

00 

2 

CO 

2 

00 

2 

00 

2 

CO 

2 

CO 

2 


2 


2 


2 


2 


2 


2 


2 


2 

"vt 1 

2 

in 

2 

2 


CQ 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


357 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

w 

w 

w 

w 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1— 1 Q 5—1 

Q iH 

p 

I— 1 P rH 

P 

i— 1 P t— 1 

P CM 

P CM 

P CM 

P CM 

P CM 

P CM 

P CM 

P 00 

P 00 

P 00 

P 00 

P 00 

P 00 

P 00 

P ^ 

P ^ 

P ^ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

M 

M 

M 

M 

H 

M 

M 

M 

M 

H 

H 

H 

M 

M 

H 

H 

M 

H 

H 

H 

M 

H 

M 

2 

2 

2 

Pi 

Pi 

Pi 

Pi 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

M 

M 

M 

H 

H 

M 

M 

H 

H 

M 

H 

H 

H 

M 

H 

H 

M 

M 

H 

M 

H 

H 

M 

P 

Q 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

EH 

Eh 

Eh 

EH 

Eh 

Eh 

Eh 

EH 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

H 

M 

M 

H 

H 

H 

H 

H 

H 

H 

H 

M 

H 

M 

H 

H 

H 

H 

H 

H 

H 

M 

H 

o 

O 

L) 

<_> 

U 

o 

o 

L) 

o 

o 

U 

o 

o 

o 

L) 

o 

o 

L) 

o 

L) 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

O 

o 

O 

o 

o 

o 

p 

p 

P 

p 

p 

p 

p 

P 

p 

p 

p 

p 

p 

p 

P 

p 

p 

P 

p 

P 

p 

p 

p 

o W o 

W o 

W 

owo 

H 

OHO 

H O 

H o 

H o 

H O 

H O 

H o 

H o 

H o 

H O 

H O 

H o 

H o 

H O 

H O 

H o 

H o 

H O 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 


P 

P 

p 

P 

p 

P 

p 

P 

p 

P 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

p 

P 

p 

P 

p 

P 

p 

P 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

< 

< 

C 

< 

< 

C 

C 

< 

< 

C 

C 

<C 

<C 

< 

c 

C 

< 

< 

c 

C 

< 

< 

C 

S O 

S O 

IS 

O IS o 

S 

o s o 

IS 

O IS o 

S 

O [2 o 

IS 

o is o 

S o 

S o 

IS O 

IS o 

S O 

S o 

IS O 

IS o 

IS o 

IS O 

IS 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

o 

O 

o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

M 

H 

H 

M 

M 

H 

H 

M 

M 

M 

M 

M 

M 

M 

H 

M 

M 

M 

M 

M 

M 

M 

M 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

EH 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

<U 

O 

U 

O 

O 

O 

O 

O 

O 

L) 

U 

O 

H 

H 

H 

H 

H 

H 

H 

H 

W 

W 

W 

W 

W 

w 

W 

W 

W 

W 

W 

W 

W 

W 

W 

CM PH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

2 CM 

2 CM 

2 CM 

2 CM 

2 CM 

H 

H 

H 

M 

M 

M 

H 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

P 

Q 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 


CM 

2 

2 

CM 

W 

s 

CM 

w 

s 

CM 

H 

s 

CM 

w 

2 

CM 

w 

2 

CM 

2 

2 

00 

2 

2 

CO 

2 

2 

CO 

2 

2 

00 

2 

2 

00 

2 

2 

CO 

2 

2 

CO 

2 

2 

00 

2 

2 

00 

2 

2 

CO 

2 

2 

CO 

2 

2 

00 

2 

2 

00 

2 

2 

CO 

2 

2 

CO 

2 

2 

00 

2 

2 

00 

CO 

D 

CD 

D 

CO 

D 

CO 

D 

CO 

D 

00 

D 

CO 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

O 

P 

o 

P 

o 

P 

O 

P 

o 

P 

o 

P 

o 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 

p 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 


O 


O 


O 


O 


O 


O 


O 

O'! 

O 

O'! 

O 

O'! 

O 

Ol 

O 

O'! 

O 

O'! 

O 

O'! 

O 

O'! 

O 

O'! 

O 

O'! 

O 

O'! 

O 

O'! 

O 

ot 

O 

O'! 

O 

O'! 

O 

O'! 

O 

O'! 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 




■vT 












CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

■vT 

< 

■vp 

< 

'nT 

< 


< 


< 


C 


C 


< 

■vT 

< 


< 


< 

'nT 

< 


< 


< 


C 


C 


< 

■vT 

< 

'nT 

< 


C 


< 


< 


C 


i — 1 

2 

I— 1 

2 

I — 1 

2 

I — 1 


1 — 1 

w 

1 — 1 

W 

i — i 

H 

I — 1 

2 

i — 1 

2 

I — 1 

2 

I — 1 

2 

I — 1 

2 

1 — 1 

2 

1 — 1 

2 

I — 1 

2 

I — 1 

2 

I — 1 

2 

i — 1 

2 

I — 1 

2 

I — 1 

2 

1 — 1 

2 

1 — 1 

2 

i — i 

2 

I — 1 

r- 

ol 

r- 

PH 

[■'- 

2 

[■'- 

Ol 

r- 

ol 


2 


2 

[■'- 

2 

r- 

2 

2 

2 

[■'- 

2 


2 

r- 

2 

["- 

2 

[■'- 

pH 

[■'- 

2 

r- 

2 

r- 

2 

[■'- 

2 

r- 

2 

["- 

2 

2 

2 

[■'- 

2 

[■'- 


< 


< 


< 


< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


C 


i — i 


i — i 


I — 1 


I — 1 


i — i 


i — i 


i — i 


I — 1 


i — i 


i — 1 


I — 1 


i — i 


i — i 


I — 1 


I — 1 


I — 1 


i — i 


i — i 


I — 1 


i — i 


I — 1 


i — 1 


i — i 


I — 1 


uo 

LO 

in 

in 

in 

m 

in 

in 

in 

in 

in 

in 

in 

in 

m 

in 

in 

in 

m 

in 

in 

in 

in 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

i 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

i 

CM 

i 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

i 

13 

s 

s 

S 

S 

S 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

O 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

M 

M 

H 

M 

M 

H 

H 

H 

H 

H 

M 

M 

M 

M 

H 

H 

H 

H 

M 

M 

M 

M 

H 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

EH 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh 

EH 

Eh 

EH 

EH 

Eh 

Eh 

Eh 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 



2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 



O 


L) 


L) 


u 


u 


U 


L) 

r- 

O 

CO 

O 

CT! 

L) 

o 

L) 

i — i 

U 

CM 

U 

00 

U 


U 

in 

U 

CD 

U 


U 

CO 

L) 

CT! 

U 

o 

U 

i— i 

O 

CM 

L) 

00 

o 

2 

1— 1 

2 

CM 

2 

00 

2 


2 

m 

2 

CD 

2 

i — i 

2 

i— i 

2 

I— 1 

2 

CM 

2 

CM 

2 

CM 

2 

CM 

2 

CM 

2 

CM 

2 

CM 

2 

CM 

2 

CM 

2 

CM 

2 

CO 

2 

00 

2 

00 

2 

00 

I — 1 

< 

I — 1 

< 

i — 1 

< 

I — 1 

< 

I — 1 

< 

i — i 

< 

i — 1 

< 

o 

< 

i — i 

< 

CM 

< 

00 

< 


g 

in 

g 

CD 

g 


< 

CD 

< 

CT! 

g 

o 

< 

i — 1 

< 

CM 

< 

00 

g 


g 

in 

< 

CD 

CO 

pH 

"vt 1 

PH 

m 

pH 

CD 

pH 

r-~ 

pH 

CD 

pH 

CT! 

pH 

i — i 

pH 

i — i 

pH 

I — 1 

pH 

i — 1 

pH 

I — 1 

K 

i — i 

K 

i — 1 

K 

i — i 


i — 1 


i — 1 

K 

CM 

K 

CM 


CM 

2 

CM 

2 

CM 

2 

CM 

2 

CM 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


2 


PQ 


PQ 


PQ 


2 


2 


2 


2 


2 



358 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

w 

w 

w 

w 

w 

w 

H 

w 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Q ^ 

Q ^ 

Q ^ 

Q ^ 

P m 

P m 

P 

m P in 

P in 

P m 

P 

m P M3 

P M3 

P 

M3 Q M3 

P 

M3 Q M3 

P M3 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

z 

Z 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

H 

M 

M 

M 

M 

H 

M 

M 

P 

P 

p 

p 

P 

P 

p 

p 

P 

P 

P 

P 

P 

P 

P 

P 

Pi 

Pi 

M 

M 

M 

M 

H 

M 

H 

M 

M 

M 

M 

M 

M 

H 

M 

M 

M 

M 

Q 

Q 

Q 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

EH 

Eh 

Eh 

Eh 

EH 

EH 

Eh 

Eh 

Eh 

EH 

Eh 

Eh 

EH 

Eh 

Eh 

Eh 

EH 

Eh 

M 

M 

M 

M 

M 

H 

M 

M 

M 

H 

H 

H 

H 

M 

H 

H 

M 

H 

o 

o 

L) 

u 

O 

o 

L) 

o 

o 

U 

O 

U 

U 

O 

U 

L) 

U 

o 

o 

o 

O 

o 

O 

O 

O 

o 

o 

o 

o 

o 

O 

O 

O 

O 

o 

o 

PI 

PI 

PI 

PI 

P 

P 

P 

p 

p 

p 

p 

p 

P 

P 

P 

P 

p 

p 

W O 

W O 

W O 

W o 

W o 

W O 

W 

owo 

H o 

H o 

H 

OHO 

H o 

H 

OHO 

H 

oho 

H o 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 


P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

p 

< 

< 

C 

C 

< 

< 

c 

C 

<C 

<C 

C 

C 

< 

< 

c 

C 

< 

<C 

IS o 

IS o 

IS o 

IS o 

IS o 

IS o 

IS O 

IS o 

IS o 

IS o 

IS o 

IS o 

IS o 

IS 

o is o 

IS 

O IS o 

IS 


Z 

Z 

Z 

z 

Z 

z 

Z 

z 

Z 

Z 

z 

z 

z 

z 

z 

z 

z 

z 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

M 

M 

M 

M 

M 

M 

M 

H 

M 

M 

H 

H 

M 

M 

H 

H 

M 

M 

EH 

EH 

EH 

Eh 

EH 

Eh 

Eh 

Eh 

EH 

EH 

EH 

EH 

EH 

EH 

EH 

EH 

EH 

EH 

o 

(J 

L) 

O 

u 

O 

O 

L) 

<D 

O 

o 

o 

O 

o 

o 

o 

o 

o 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Pi CM 

Pi CM 

P 1 CM 

P 1 CM 

pH cm 

pH cm 

P 1 CM 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

pH cm 

M 

M 

M 

M 

M 

M 

H 

H 

M 

M 

H 

M 

M 

H 

M 

H 

M 

M 

Q 

Q 

P 

P 

p 

P 

P 

P 

P 

p 

p 

P 

p 

p 

p 

p 

p 

p 


H 

2 

CO 

H 

2 

00 

H 

2 

00 

H 

2 

CO 

H 

2 

CO 

H 

2 

00 

H 

2 

00 

H 

2 

CO 

H 

2 

CO 

H 

2 

00 

H 

2 

00 

H 

2 

CM 

H 

2 

CM 

H 

2 

CM 

H 

2 

CM 

H 

2 

CM 

H 

2 

CM 

H 

2 

CM 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

00 

D 

00 

D 

CO 

D 

CO 

D 

CO 

D 

CO 

D 

00 

D 

CO 

D 

CO 

p 

00 

P 

00 

P 

00 

P 

00 

P 

00 

p 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

00 

P 

O 

P 

O 

P 

o 

P 

o 

P 

o 

P 

o 

P 

O 

o 

03 

O 

O'! 

O 

03 

O 

O'! 

O 

O! 

O 

O! 

O 

O! 

O 

O! 

O 

O! 

O 

O'! 

O 

O! 

O 


O 


O 


O 


O 


O 


O 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 



CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 










'nT 







00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 












< 

*3* 

< 


C 


C 

■vT 

< 

■vT 

< 

'nT 

< 


< 


< 


< 


c 


C 


< 


< 

■vp 

< 


< 


< 


< 

■vr 

P 











H 

I — 1 

H 

I — 1 

H 

I — 1 

H 

i — 1 

H 

i — 1 

H 

I — 1 

H 

I — 1 

w 

1 — 1 

w 

i — i 

H 

I — 1 

H 

I — 1 

W 

i — i 

w 

i — i 

H 

i — i 

H 

I — 1 

H 

I — 1 

p 

i — i 

p 

i — i 

PQ 











ol 

r- 

pH 

r~ 

pH 

["- 

PH 

r- 

pH 


pH 


pH 

["- 

pH 

r- 

pH 

["- 

pH 

["- 

pH 


pH 

r~~ 

p 


pH 

r- 

P 


P 

["- 

p 

p 

P 

["- 

D 











< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


C 


C 


< 


< 


2 









00 

03 


i — i 


i — i 


I — 1 


i — i 


i — i 


i — i 


I — 1 


i — i 


i — i 


I — 1 


i — i 


i — i 


i — i 


i — i 


i — i 


I — 1 


i — i 


i — i 

Z 









I — 1 

i — 1 














































I — 1 

CM 














































I — 1 

i — 1 

m 


in 


m 


m 


in 


in 


in 


in 


in 


in 


m 


m 


in 


in 


in 


in 


in 


in 













CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 











I — 1 

CM 

1 


1 


1 


i 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


i 


1 


1 


1 



i — i 







i — i 

I — 1 

i — 1 






































in 







o 

'nT 

in 

Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 










i — i 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


P 



I — 1 

CM 

00 

'JJ 1 

in 




M 


M 


H 


H 


M 


M 


H 


H 


M 


M 


H 


H 


M 


M 


H 


H 


M 


M 


PQ 



I — 1 

i— 1 

i— i 

i— 1 

1— 1 




Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


Eh 


D 




in 

M3 

["- 

CO 


I — 1 

CM 

P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


O 








o 

I — 1 

i — 1 

O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


Z 

i— i 







I— 1 

o 

i — 1 






































in 

O 






00 

I — 1 

i — 1 






































o 

i — 1 


in 

M3 

P 

CO 









































in 

00 

00 


m 

M) 

r-~ 

CM 

00 

00 






































CM 

I — 1 

CM 

CM 

CM 

CM 

CM 




33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 


33 











U 

'sT 

U 

in 

L) 

MO 

U 

r~~ 

O 

CO 

O 

CT! 

L) 

o 

L) 

i — i 

U 

CM 

U 

00 

L) 


U 

in 

O 

l£> 

O 


L) 

CO 

U 

CT! 

U 

o 

U 

i— i 

L) 








i — 1 

CM 

00 

Z 

00 

z 

00 

Z 

00 

Z 

00 

Z 

00 

Z 

00 

Z 

"nT 

Z 


z 

'sT 

z 


Z 

'nT 

Z 

■vT 

Z 


Z 


Z 


z 


z 

in 

z 

in 

Z 








i — 1 

i — 1 

I — 1 

< 

r-~ 

< 

00 

< 

CT! 

< 

o 

< 

I — 1 

< 

CM 

< 

00 

< 

'vt 1 

< 

in 

§ 

CO 

< 


< 

CO 

§ 

CT! 

§ 

o 

< 

i — i 

< 

CM 

§ 

00 

§ 


< 

CM 


m 

M3 

r-~ 

CO 

03 

o 

i — 1 

CM 

pH 

CM 

pH 

CM 

pH 

CM 

pH 

oo 

pH 

oo 

pH 

00 

pH 

00 

pH 

oo 

pH 

oo 

pH 

00 

P 

00 

P 

oo 

P 

00 

P 


P 


p 


p 


p 


P 

i — 1 

00 


m 

M3 

P 

CO 

I — 1 

i — 1 

« — 1 

03 


03 


03 


03 


03 


03 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 


PQ 












359 


O H OJ 


LO NO [■" CO ON 

CM CM CM CM CM 

CO (Ti O H OJ 

i — I i — I (N CM C\] 


CM 00 "vT 1 LT) NO 

co co co a cn 

LQ NO r~ CO ON 

CNJ (N CM CM CNJ 


ON O H CNJ CO 

co ^ ^ 

cn] co lo no 

CO CO CO CO CO 


no r- co on o 

"vf 1 'vT 1 '=J 1 'vf LO 

ON O H CNJ CO 

co ^ ^ ^ 


i — I CN] CO ^ LO 
rH I rH I rH I rH I rH I 

i_o no r~ co 


«nT 

co 10 cnj 

1 — I 1 — I I — I [ 
NO h CO H 


CO ON O i — I 
H H CNJ CN] 
i — I CNJ CO ^ 


CN] rH 
CN] CO 
LO ■vT 
rH CN] 


LO NO 
CNJ CN] 
00 ON 


r- co 

CNJ CNJ 
O rH 
CNJ CNJ 


ON CO 
CNJ CO 
CNJ rH 
CNJ CO 


CNJ CO 
CO CO 
LO NO 
CNJ CNJ 


■vP LO 
CO CO 
r~~ co 

CNJ CNJ 


NO LO 
CO *nP 
ON CO 
CN] CO 


ON O 

co 

CNJ CO 
CO CO 


CN] 

LO 

CO 


CO 

'=J 1 

NO 

CO 


NO r- CO ON o 

■nT -nT 1 -nT -nT LO 

ON O rH CNJ CO 

CO ■vt 1 ■vf ■vT ^ 


cm co lo no 

O \ — I \ — I \ — I \ — I \ — I NO 

I — I I — I CN] CO ^ LO < — I 

CO < — I \ — I \ — I \ — I \ — I ON 


CO'TLOhCOONOHCN'J’ 

rlHrlrlrlrlCNJCNJCNJCN] 

CNjco^ror-cooNOrHt-' 

i — I i — I i — I i — I i — I i — I < — I CN] CN] i — I 


lo no r- co 

CNJ CNJ CN] CNJ 

■vP lo no r- 

CNJ CNJ CNJ CNJ 


ON rH CN] CO 
CNJ CO CO CO 
CO ^ H CM 
CNJ CNJ CO CO 


^ LO NO CO 
CO CO CO CO 
CO f lO H 
CO CO CO CO 


ON O rH CN] 

co '=J i -sr 

00 ON O rH 

co co 


co lo no t-- 

•sT ^ ^ 
CN] CO LO NO 
co "nJ 1 "nJ 1 


CXO 

r- 

*nT 


LO 

■vr 

ON O 

•sr lo 

CO ON 

■vT -sT -sT 

CO CO 


no r- 

LO NO 


LO NO 
•vT LO 


CO 


r- 

NO 


ON 

CO 


o 

CO ON rH 

r- co 


CO ^ 


CN] CO 
rH rH 


LO NO 
rH \ — I 

lo 

rH rH 


COCOCOCNJCOCOCOCOCOCNJCOCOCOCOCOCNJCOCOCOCOCOCNJCOCOCOCOCO 


CN] CN] CNJ CN] CN] 


CN] 

rH CN] CN] CN] CNJ CN] rH 


CO CO CO CO CO CN] 


'T LO NO CO ON O i — ( CN] 
HrlrlrlrlCNJCNICNJ 
CO'JLOhCOCNOH 
I 1 ! 1 1 1 ! 1 ! 1 ! 1 CNJ CN] 


CO LO 
CNJ CNJ 
CNJ -vP 
CM CM 


NO r- 
CNJ CNJ 
LO NO 
CM CNJ 


CO ON 
CNJ CNJ 
[-- CO 
CNJ CNJ 


O CM 
CO CO 
ON rH 
CN] CO 


CO ^ 
CO CO 
CM CO 
CO CO 


LO NO 
CO CO 
■vT LO 
CO CO 


r- on 
CO CO 
NO 00 
CO CO 


O rH 
^ -vr 
ON O 
CO ^ 


CM 




CO'vTNOhCOONOH 

M’M’M’M’M’M’LOLOOrlCMCO 

CMOOLONOr-COONOHrHHH 

'sTM , M 1 M 1 M 1 M 1 M 1 lOfOM 1 LONO 


r~ 

■nT lo no h 

\ — I t — I i — I o 
r- CO ON H 


CO ON O rH 
rH rH CM CM 
H CM CO M 1 
rH rH rH t — 1 


CN] CO 
CN] CM 
LO NO 

i — I i — I 


360 


CO CTi O H C\] 

H H CN C\] (\1 

H CM 00 'vt 1 ID 


LO CD [ — CO O 

OJ OJ c\] OJ OJ 

co cr> o h oj 

H H C\] OJ CM 


CM 00 < =T 1 LO CD 

00 00 00 00 00 

IQ CD O' CO CT> 

OJ OJ OJ OJ OJ 


PZ 

CQ 

O O H O] 00 Q 

oo ^ ^ ^ S 

OJ CO 'J 1 tO CD s 

00 00 00 00 oo 


00 CTi 


o 

CM 

00 


CM 

CM 

LO 


in cd o co o 

CM CM CM CM CM 

CO O O H CM 

H H CM CM CM 


r'CriOHCMoooo'^cor'Coa^ooHoo^ri-Ocor-r-coorHCMoo^r 

iHiHCMCMCMCMCMCMOJOJCMCMOOOOOOOOOOOOOOOOOOOO'^'^r'^'^r^r 

ocoooHoj'xioin'Dococrioo^cMcO'vi'tncDOHOOHOjoo 

HHHOJCMCMHHOJOJCMOJCMCMCMCOfOCOOOOOOOCOOO^'J’cr^ 


ODCOOOHCMOOlOLntDhODOOCMCMfO^lOCDOOOOHCMrO^ 

HHHCMCMOJCMOJCMOJCMCMCMfOOOOOCOOOCOOOOOfOCO'J'^^^'r 

OOCOOOHOJ^^tOCDOCOOHHOIOO^LOCDCDCDOOHOJOO 

HHHHCMCMCMOJOJCMNCMCMCMCOfOfOOOfOfOCOfOOOOO^T^'T 


CO O O H CM 
CM CO ^ tO CO i — li — I CM CM CM 
HHHHOJHOJCO'J’tO 
tOCOhCOCDHHHHH 


H CM CO 'J 1 LO 

i— I t-H i— I i— I i— I 

^ t_n co r- co cm oo ^ to cd 


H cm co to H 


Ct O H CM CO 

H CM CM CM CM 

CO Ct O H CM 

H H CM CM CM 


CMOOOOOOOOOOCMCMOOOOOOOOOOCMCMOOOOOOOOOOCMCMOOOOOOOOOOCM 


^lOCDhCOOtOHCMCO^LOCDr'COOOHOJCO'J’LnCDhCOcyiOH 
CMCMCMCMCMCMCOCOCOCOCOCOCOCOCOOOO , ''r^'TO’0’0'^0 , 0’tOtO 
r-oocrtot— icMOO'=j , LOCO[-'--cDcriOHCMoo^rLr)cor'~cocr>OY-icMoO' : 3 1 
HHHCMCMCMCMCMCMCMCMCMCMCOCOCOCOOOCOCOOOCOOO^O’O'^'sr 


OOOOOOOOOOCMOOOOOOOOOO 


O CM CM CM CM CM H 


na 

L) HCMOO^tOCDCOCJtOi — I CM 

Da ' — I i — I t — I t — I t — I t — I t — I i — I CM CM CM 

<]CM'=3 1 tOCOr--COCrtOHCMCO'^ , LOr-CDCrtOH 
P^I— lOO^t-COCDr-COHc- li— li— li— IHHHi— ICMCM 
PQ 


361 


OJ 00 '3 1 LD LO 

CO CO 00 00 00 

lo lo r~ co oi 

CM CM CM CM CM 


Cl O H tN on 

oo ^ ^p ^p 'nT 

cm oo ^ lo lo 

00 00 00 00 00 


O CO Cl O 

>nP >nP >sP -vP LO 

Cl O H CM CO 

oo ^p 'O 'O 'O 


CO Cl O H CM 

H H CM CM CM 

H CM 00 LO 

\ — I \ — I \ — I \ — I \ — I 


LO LD O CO Ci 

CM CM CM CM CM 

CO Cl O H CM 

H H CM CM CM 


CM 00 M 1 LO LD 

00 OO OO OO OO 

LO LO [-~ CO Cl 

CM CM CM CM CM 


O LT) 
CO CM 
OO CO 
CM iH 


LO r- 
CM CM 
CT) O 
iH CM 


CO CTi 
CM CM 
rH CM 
CM CM 


r- cm 
00 00 
O LO 

00 CM 


00 ^ 
00 00 
lo r- 
CM CM 


LO LO 
00 00 
00 CTi 
CM CM 


*?r CTi 

*?p oo 
r- cm 
oo oo 


o i— i 
<sP 'sP 

oo ^ 

oo oo 


CM 

'=J i 

LT) 

00 


00 

'=J i 

LO 

00 


rH LO 
LT) ^ 
■vP Ol 
'=J i 00 


r~ 

>nP 

o 


00 

>nP 


>nP 


CTi O 
>nP LT) 
CM 00 

«sP -vP 


r-~ 


oo ^ 

rH t — I 
CM OO 
rH rH 


■vP CTi O 
LT) LO OO CM rH CM 
rl H CM O CD Cl 
'xP LO LO i — I i — I i — I 
rH t — I rH 


rH CM 
CM CM 
O rH 
CM CM 


OO 

CM 

CM 

CM 


O 

OO 

OO 

CM 


rH LO 
OO CM 
■^P LO 
CM CM 


r- 

CM 

LO 

CM 


CO 

CM 

r- 

CM 


CO O 
CM OO 
CO Oi 
CM CM 


r- CO 
OO oo 

O rH 
OO OO 


OO LO 
CM CM 
LO LO 
rH CM 


r~- co 
CM CM 
LO [■" 
CM CM 


CTi O 
CM 00 
CO O'! 
CM CM 


O 00 
00 00 
00 CM 
CM 00 


■vP LO 
00 00 
00 ^ 
00 00 


LD [■'- 
00 00 
LO LO 
00 00 


o 

00 -nP 

o oi 

oo oo 


rH CM 
<sP -vP 
O rH 
>nP -vP 


00 "vP 
<vP "^P 

CM 00 


■vp r- 

■vP «nP 

r- lo 

00 «nP 


00 O'! 
«sP «nP 

r- oo 

«sP «nP 


0 rH 

LO lo 

01 o 

>vP LO 


H H OM OO ^ 


O O rH CM 00 

i — I i — I i — I \ — I i — I 


CO CO Ol o rH 
LO LO rH rH rH CM CM 
i — I i — It — [ — CO Cl o 
"vP LO rH rH rH H CM 
i — I i — I 


CM 

CM 

i — I 

CN] 


OO 

CM 

CN] 

CN] 


LO LO 
CM CM 
■sjl *sP 
CN] CN] 


LO 

CM 

LO 

CN] 


["- 

CM 

LD 

CN] 


CO O'! 
CM CN] 
O' CO 
CN] CN] 


O CM 
OO OO 
O'! rH 
CN] OO 


CMOOOOOOOOOOCMOOOOOOOOOOCMOOOOOOOOOOCMCMCMCMCMCMCM 


CN] OO 00 OO 00 OO CN] 


CMOOOOOOOOOOCNJCNJOOOOOOOOOOCNJCN] 


OO LO 
CM CM 
CM 'vP 
CM CM 


LO [■'- 
CM CM 
LO LO 
CM CM 


00 Ol 
CM CM 
r- oo 
CM CM 


0 CM 
00 00 

01 rH 
CM OO 


00 -vP 
00 00 
CM 00 
OO OO 


LO LO 
00 00 
*3* LO 
00 00 


r- oi 
oo oo 

LO 00 
00 00 


O rH 

^ >SP 

CTi o 

00 >vP 


CM 


>vP 


CO'TLOOCOOIOH 
'^P'^P'nP'nP'nP'nPLOlOO 
CMooLOLor~~ooo'ioi — i 

•vPctf-sP'vP-sP-sP'vPLOOO 


rH CM OO 


■vP LO LO 


[ — CO Cl O rl CM 
^lOLOHHHCMCMCM 
i — li — li — IO i — I CM Ol LO 
[ ■ CO Ol \ — I i — I i — I i — I i — I i — I 


00 
CM 
LO 
i — I 


■vP LO 
CM CM 
O' CO 
i — I i — I 


LD 
CM 
Oi 
i — I 


r- 

CM 

o 

CM 


CO Ol 
CM CM 
rH CM 
CM CM 


O rH 
00 OO 
OO -vP 
CM CM 


362 


CT! O t — I CM CO 

oo ^ ^ ^p ^ 

cm oo in co 

00 00 00 00 00 


U3 O CO O O 

'=3 i ' 5 3 i ^ ''J 1 U0 

CTi O H C\] 00 

oo ^ ^ ^ ^p 


00 


LT) 

CO 

[■'- 

^p 

uo 

o 

1 — 1 

CM 

00 


I— 1 


[■'- 

CO 

CT! 

o 

I— 1 





















00 

00 

00 

00 

00 

«nT 

«nT 


■vP 

■vT 

'sT 


in 


^p 



in 

in 





















CM 

00 

■vP 

in 

CO 

r~ 

00 

O'! 

o 

I — 1 

CM 

00 

«nP 


CO 

r~ 

CO 

CT! 

o 

I— 1 


W 



W 


H 


w 




H 



W 




00 

00 

00 

00 

00 

00 

00 

00 


^p 



«nP 


«nP 


■vp 


in 

in 


hi 



hi 


hQ 


hQ 




hi 



hi 























o 


0 



0 


0 


0 




0 



0 























in 


S 

o 

o 

S 


Z 


S 




S 



S 

























c 

o 

o 

< 


C 

O 

c 


o 


< 


o 

< 


o 


CsJ 

00 

■vP 

in 

CO 

r- 

O'! 

O'! 

o 

1 — 1 

CM 

00 


CO 

CO 

r- 

CO 

CT! 

o 




o 

o 




O 


o 

o 



o 

o 


o 

o 


00 

00 

00 

00 

00 

00 

00 

00 


*3* 


>vP 


>vP 

«nP 




in 




o 

o 




O 


o 

o 



o 

o 


o 

o 


t — 1 

CsJ 

00 

«nT 

m 

CO 

00 

CO 

O'! 

o 

1 — 1 

CM 

00 

in 

in 

CD 

r~- 

CO 

CT! 

CM 



o 

o 




O 


o 

o 



o 

o 


o 

o 


00 

00 

00 

00 

00 

00 

00 

00 

00 


"vP 




«nP 





i — 1 








O 


o 

o 



o 

o 


o 

o 
























o 

o 






o 




o 



o 






























O 



o 




o 



o 























03 



d 


o5* 


05 

o 



05 

o 


05 

o 



00 

00 

00 

00 

00 

CM 

CM 

00 

00 

00 

00 

00 

CM 

I — 1 

CM 

CM 

CM 

CM 

CM 

CM 


CQ 



CQ 


CQ 


CQ 




CQ 



CQ 

























§ 

I — 1 

i — i 

S 


S 






S 



§ 
























ac 

H 

in 

in 

Eh 


Eh 

O 

Eh 


i — i 


Eh 


t — i 

Eh 


CM 

S5 

CsJ 

oo 

•sp 

m 

CO 

r- 

00 

O! 

o 

1 — 1 

CM 

00 

«nP 

in 

CO 

r- 

CO 

CT! 

o 

i — 1 

o 

CQ 

o 

<vP 

CQ 

O 

CQ 

t — 1 

CQ 

in 

t— i 

o 

CQ 

-vP 

\ — i 

CQ 

CO 

I — 1 

0 

oo 

00 

oo 

00 

00 

00 

00 

00 


■vP 

■vT 

>nP 

«nP 

>nP 

«nP 



■vP 

in 

in 


CQ 

m 

<vP 

Z 

s 

CQ 

00 

S 

-vP 

■vP 

s 

CQ 

00 

-vP 

S 

in 

in 

S 

LT) 

CO 

r- 

CO 

O'! 

o 

I — 1 

CM 

00 

■vP 

m 

CO 

r~ 

00 

CTt 

o 

1— 1 

CM 

00 


< 

CM D 



Q 

< 

^ 0 


Q 



c 

in D 



Q 



< 

CM 

CM 

CM 

CM 

CM 

00 

00 

oo 

00 

oo 

00 

00 

00 

00 

00 

>VP 

>vP 

«VP 



p5 

« — 1 




c2 

00 





05 

■vP 






CQ 





















CQ 





CQ 






CQ 







CQ 


363 


UPSTRM BR. ANGLE 


UPSTRM BR. ANGLE 

56 0.00000 

613 0.00000 


03 

03 


w 




W 



W 




W 



W 




H 



w 






W 




H 






H 

t-4 




h4 



i-4 




h4 



t-4 




i-4 



i-4 






i-4 




i-4 






i-4 

0 




0 



0 




0 



0 




0 



0 






0 




0 






0 

3 




3 



3 




3 



3 




3 


O 

3 

o 


o 



3 

o 


O 

3 

o 


O 



3 

< 


o 


C 


O 

C 


o 


C 


o 

C 

o 



< 

o 

O 

< 

o 

O 

o 



< 

o 

o 

O 

< 

o 

O 

O 



< 


o 

o 



o 

o 


o 

o 



o 

o 


o 




o 

O 


o 

O 

o 




o 

o 

O 


o 

O 

O 





o 

o 



o 

o 


o 

o 



o 

o 


o 




o 

O 


o 

O 

o 




o 

o 

O 


o 

O 

O 





o 

o 



o 

o 


o 

o 



o 

o 


o 




o 

O 


o 

O 

o 




o 

o 

O 


o 

O 

O 





o 

o 



o 

o 


o 

o 



o 

o 


o 




o 




O 






o 




O 






o 




o 



o 




o 








O 


o 


o 




o 


O 


o 


O 






o 




o 



o 




o 


o 




o 




O 






o 




O 





03* 

o 



03* 

o 


o3* 

o 



pi 

o 


03 




03* 



03* 






d 




pi 






pi 

03 




03 



03 




03 



03 




03 



CQ 






CQ 




03 






CQ 

§ 







§ 




§ 



§ 




S 


r- 


CM 


CO 



§ 

\ — 1 


CO 

§ 

CO 


CTl 



§ 

Eh 


■vT 

03 

Eh 


«nT 

Eh 


in 

03 

Eh 


in 

Eh 

CO 

03 


Eh 

o 

rH 

Eh 

rH 

\ — 1 

< — 1 

03 


Eh 

\ — 1 

\ — 1 

\ — 1 

Eh 

rH 

CM 

rH 

3 


Eh 

0 

cx> 

i — 1 

O 

CO 

[■'- 

I — 1 

co 

CT> 

i— i 

O 

CO 

00 

i — i 

CO 

i— 1 

0 

«— i 

CO 

rH 

O 

0 

rH 

rH 

rH 

0 

CM 

0 

o 

rH 

rH 

0 

CM 

rH 

CM 

0 

CO 

0 

3 

r- 

r- 

3 

CM 

V£> 


3 

OO 

CO 

3 

CM 


00 

3 

CT> 

3 

i — i 

00 

CO 

rH 

3 

rH 


rH 

3 

\ — 1 

Cm 

\ — 1 

•sT 

\ — 1 

3 

rH 

0 

rH 

3 

\ — 1 

CM 

Q 



<C oo 

D 



Q 



<C cr> 

D 



Q 


< 

o 

D 



Q 




< 

i — 1 

D 




Q 




< 

CM 

D 




PC r- 







03 oo 






03 

i — i 








03 

i — 1 









03 

i — 1 



364 





w 






w 




w 






H 




w 






w 




P 





w 



w 









p 






p 




p 






P 




p 






p 




P 





p 



p 









0 






0 




0 






0 




0 






0 




0 





0 



0 






o 


o 

S 

o 


o 



p 

o 


o 

s 

o 


o 



P 

o 


o 

p 

o 


o 



S 

o 


O 

S 


O 



s 

o 

O 

s 

o 

O 

O 



o 

o 

o 

C 

o 

o 

o 



c 

o 

o 

o 

c 

o 

o 

o 



C 

o 

o 

o 

C 

o 

o 

o 



< 

o 

O 

O 

C 

o 

O 



< 

o 

O 

< 

o 

o 

O 



o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

O 


o 

O 




o 

O 


o 

o 

O 



o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

O 


o 

O 




o 

O 


o 

o 

O 



o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

O 


o 

O 




o 

O 


o 

o 

O 




o 




o 






o 




o 






o 




o 






o 



o 













o 


o 


o 


o 




o 


o 


o 


o 




o 


o 


o 


o 




o 


O 



O 




o 

O 


o 

o 

O 




o 




o 






o 




o 






o 




o 






o 



o 
















d 






p* 




p* 






d 




d 






d 




d 





d 



d 









P 






P 




P 






P 




PQ 






P 




p 





P 



p 






C\] 


03 

§ 



o 



§ 

00 


o 

§ 

in 


I— 1 



§ 



I — 1 

§ 

CD 


CM 




in 


CM 

§ 


00 



§ 

r- 


§ 

03 

CO 

in 



1 — 1 

C\] 

i— i 

Eh 

I — 1 

00 

CM 

p 


EH 

1— 1 

00 

c\] 

EH 

I — 1 


C\] 

X! 


Eh 

I — 1 

«nT 

c\] 

Eh 

1— 1 

in 

CM 

P 


Eh 

rH 

in 

CM 

Eh 

CD 

CM 

P 


Eh 

rH 

CM 

EH 

rH 

rH 

CM 

P 


1 — 1 

1 — 1 

C\] 

03 

00 

I — 1 

00 

0 

*3* 

CO 

C\] 

I — 1 

00 

CO 


1— 1 


0 

m 

03 

00 

I — 1 


co 

m 

«— i 

in 

0 

CD 

03 


rH 

m 

03 

rH 

CD 

0 

CO 

03 

O 


03 

CO 

rH 

CO 

0 

03 

1 — 1 

in 

1— 1 

S 

I — 1 

CO 

I — 1 

s 

1— 1 

p 

1— 1 

CD 

I — 1 

p 

I — 1 

r- 

1— 1 

s 

i— i 

P 

I — 1 


I — 1 

z 

i — i 

CO 

\ — i 

S 

\ — 1 

P 

\ — 1 

CO 

\ — i 

P 

03 

rH 

s 

rH 

P 

rH 

^H 

S 

( — | 

( — | 

\ — i 

S 

rH 




P 




< 

00 

D 




p 




< 


D 




p 




< 

in 

D 




P 



< 


D 



P 




< 

CO 








pc; 

I — 1 









p 

i — i 









P 

\ — i 








p 

\ — 1 








P 

i — 1 


365 


w 




w 






W 




w 






W 




w 






w 




H 






W 




W 



P 




P 






P 




p 






P 




p 






p 




p 






P 




P 



0 




o 






0 




0 






0 




0 






0 




0 






0 




0 



z 

o 

o 

o 

z 

o 

o 

O 



S 

o 

o 

O 

S 

o 

O 

o 



Z 

o 

o 

o 

£ 

o 

O 

O 



s 

o 

O 

o 

s 

o 

O 

O 



S 

o 

O 

o 

S 

o 

O 

< 

o 

o 

o 

c 

o 

o 

o 



C 

o 

o 

o 

C 

o 

O 

o 



C 

o 

o 

o 


o 

O 

O 



< 

o 

O 

o 

< 

o 

O 

O 



< 

o 

O 

o 

< 

o 

O 


o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 

o 




o 

o 

o 


o 

O 

o 




o 

O 

o 


o 

O 

O 




o 

O 

o 


o 

O 


o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 

o 




o 

o 

o 


o 

O 

o 




o 

O 

o 


o 

O 

O 




o 

O 

o 


o 

O 


o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 

o 




o 

o 

o 


o 

O 

o 




o 

O 

o 


o 

O 

O 




o 

O 

o 


o 

O 


o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 

o 




o 

o 

o 


o 

O 

o 




o 

O 

o 


o 

O 

O 




o 

O 

o 


o 

O 

PC 




PC 






03 




03 






03* 




03* 






PC 




PC 






PC 




PC 



03 




03 






03 




03 






03 




03 






CQ 




CQ 






03 




03 



§ 

CO 

CO 

in 

§ 

o 

CTt 

CD 



§ 

CTt 

CTt 

CD 

§ 

1— 1 

O 

r- 



§ 

o 

o 

r- 

§ 

CM 

rH 1 

CO 



§ 

\ — 1 

rH 

CO 

§ 

CO 

CM 

<Tl 



§ 

CM 

CM 

CTi 

§ 

CO 

O 

Eh 

t — 1 

I — 1 

CM 

Eh 

CM 

i — 1 

CM 

03 


Eh 

i — 1 

i — 1 

CM 

Eh 

CM 

CM 

CM 

03 


Eh 

CM 

CM 

CM 

Eh 

CM 

CM 

CM 

03 


Eh 

CM 

CM 

CM 

EH 

CM 

CM 

CM 

03 


Eh 

CM 

CM 

CM 

Eh 

CM 

CO 

CO 

["- 

I — 1 

CO 

CO 

cr> 

CM 

CT> 

0 

o 

CO 

CO 

CM 

CT> 

CO 

O 

00 

O 

0 

i — l 

CO 

CT> 

00 

o 

CO 

\ — 1 

■sT 

< — 1 

O 

CM 

0 

O 


< — 1 

0 

CM 

in 

CM 

U 

CO 

0 

< — 1 

in 

CM 

0 

CD 

CO 

00 

1 — 1 

I — 1 

I — 1 

s 

i — i 

i — 1 

i— 1 

S 

CM 

00 

I — 1 

i — 1 

i — 1 

S 

CM 

i— 1 

CM 


CM 

CO 

i — 1 

i — 1 

CM 

S 

CM 

rH 

CM 

s 

CM 

CO 

CM 

< — 1 

CM 

S 

CM 

rH 

CM 

s 

CM 

CO 

CM 

< — 1 

CM 

s 

rH 

CM 

D 




p 




< 

cr> 

D 




P 




< 

O 

D 




P 




< 

< — 1 

D 




P 




< 

CM 

D 




p 




0 3 cm 
03 


03 CM 
03 


03 CM 
03 


366 




w 



w 






w 




w 






w 




H 






w 




w 






w 




w 




t-3 



P 






p 




p 






p 




p 






p 




p 






p 




p 




0 



o 






o 




0 






0 




0 






0 




0 






0 




0 




P 

o 

o 

p 

o 

o 

o 



p 

o 

o 

o 

p 

o 

O 

o 



p 

o 

O 

o 

s 

o 

o 

O 



P 

O 

O 

o 

s 

o 

o 

o 



p 

o 

o 

o 

p 

o 



C 

o 

o 

c 

o 

o 

o 



c 

o 

o 

o 

c 

o 

O 

o 



c 

o 

O 

o 

< 

o 

o 

O 



< 

o 

O 

o 

< 

o 

o 

o 



< 

o 

o 

o 

< 

o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

O 

o 




o 

O 

o 


o 

o 

O 




o 

O 

o 


o 

o 

o 




o 

o 

o 


o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

O 




o 

O 

o 


o 

o 

o 




o 

o 

o 


o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

o 


o 

o 

o 




o 

o 

o 


o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

o 


o 

o 

o 




o 

o 

o 


o 



o5 



03 






03 




03* 






03* 




03* 






03* 




p* 






p* 




p* 




03 



03 






03 




03 






03 




03 






03 




03 






03 




03 




§ 

«nT 

I — 1 

§ 

CO 

m 

CM 



§ 

in 

m 

CM 

s 

03 

r-~ 

CO 

oo 



§ 

CD 

CD 

00 

§ 

CO 

r- 

■nt 



§ 

[-> 

r- 

■vT 

§ 

03 

CO 

in 



§ 

CO 

CO 

in 

§ 

o 

03 


Eh 

CM 

00 

EH 

CM 

CM 

00 

03 


EH 

CM 

CM 

00 

Eh 

CM 

CM 

CO 

03 


Eh 

CM 

CM 

CO 

EH 

CM 

CM 

oo 

03 


Eh 

CM 

CM 

oo 

EH 

CM 

CM 

oo 

03 


EH 

CM 

CM 

oo 

EH 

oo 

0 

in 

03 

r- 


03 

m 

CO 

in 

u 

CO 

03 


CO 

in 

03 

CO 

03 

CO 

u 

r~ 

03 

m 

03 

CO 

03 

r- 

o 


o 

CO 

03 

CO 

o 

r- 

03 

CO 

1 — 1 

CO 

u 

03 

03 

[-> 

I — 1 

CO 

03 

03 

s 

CM 

cu 

i — i 

CM 

s 

CM 

I— 1 

CM 


CM 

p 

CM 

I — 1 

CM 

p 

CM 

i — i 

CM 


CM 

P 

CM 

i — 1 

CM 

p 

CM 

CM 

CM 

s 

CM 

P 

CM 

CM 

CM 

P 

CM 

CM 

CM 

p 

CM 

p 

CM 

CM 

CM 

p 

CM 

< 


D 



p 




< 

m 

D 




p 




< 

CO 

D 




p 




3 

r~ 

P 




p 




3 

CO 

P 




p 



P CM P CM P CM O'! CM P CM 

03 03 03 03 03 


367 






W 




w 





w 



w 






w 




w 






w 




w 






w 




H 





h3 




h3 





h3 



h3 






h3 




i-3 






1-3 




1-3 






1-3 




1-3 





o 




0 





o 



0 






0 




0 






0 




0 






0 




0 

o 

O 



z 

o 

O 

O 

S 

o 

o 



s 

o 

o 

s 

o 

o 

o 



z 

o 

o 

o 

s 

o 

o 

o 



s 

o 

o 

o 

s 

o 

o 

o 



s 

o 

o 

o 

s 

o 

O 



c 

o 

O 

O 

C 

o 

o 



c 

o 

o 

c 

o 

o 

o 



c 

o 

o 

o 

< 

o 

o 

o 



< 

o 

o 

o 

< 

o 

o 

o 



< 

o 

o 

o 

< 

o 

O 




o 

O 

O 


o 

o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 




o 

O 

O 


o 

o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 




o 

O 

O 


o 

o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 



o3* 

o 

O 

O 

03* 

o 

o 



03 

o 

o 

03 

o 

o 

o 



03* 

o 

o 

o 

03* 

o 

o 

o 



03* 

o 

o 

o 

03* 

o 

o 

o 



03* 

o 

o 

o 

03 





03 




03 





03 



03 






03 




03 






03 




CQ 






03 




03 

CT> 

CD 




CTt 

CTt 

CD 

§ 

o 

r- 



§ 

I— 1 

CO 

§ 

00 

CM 

CTt 



§ 

CM 

CM 

CTi 

§ 


00 

o 



§ 

00 

00 

o 

§ 

LO 

•nT 

t — 1 



§ 



\ — 1 


C\] 

00 

03 


Eh 

CM 

CM 

00 

Eh 

00 

00 

03 


EH 

00 

00 

EH 

00 

00 

00 

03 


EH 

00 

00 

00 

EH 

00 

00 


03 


EH 

00 

00 


EH 

00 

00 


33 


EH 

00 

00 

■^r 

Eh 

C\] 

CT> 

0 

o 

CO 

CO 

CM 

CT> 

CO 

00 

o 

0 

CM 

CO 


1— 1 

co 

CM 

UO 

CM 

CJ 

00 

CO 

1— 1 

uo 

CM 

CO 

00 

CD 

00 

o 


CO 

CM 

CD 

00 

co 



*nT 

o 

uo 

CO 

00 

r- 


CO 

CM 

CM 

s 

00 

Oj 

CM 

CM 

CM 

S 

CM 

00 

z 

00 

cu 

CM 

00 

s 

00 

CM 

00 


00 

Oj 

00 

CM 

00 

s 

00 

CM 

00 


00 

00 

00 

CM 

00 

s 

00 

CM 

00 

s 

00 

00 

00 

CM 

00 

S 



< 

cr> 

D 




Q 



c 

I — 1 

D 



Q 




< 

CM 

D 




Q 




< 

00 

D 




Q 




c 

■vr 

D 




Q 



03 

CM 








03 

00 








o3 

00 









03 

00 









03 

00 







368 







w 




w 






w 




w 





w 



H 






H 




w 






W 









p 




P 






P 




P 





p 



p 






p 




p 






P 









0 




0 






0 




0 





0 



0 






0 




0 






0 




o 

o 

o 



S 

o 

o 

o 

s 

o 

o 

o 



s 

o 

o 

o 

s 

o 

o 



s 

o 

o 

s 

o 

o 

o 



s 

o 

o 

o 

s 

o 

o 

o 



S 

o 

o 

o 

o 

o 

o 



C 

o 

o 

o 

c 

o 

o 

o 



c 

o 

o 

o 

c 

o 

o 



< 

o 

o 

< 

o 

o 

o 



c 

o 

o 

o 

c 

o 

o 

o 



< 

o 

o 

o 

o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 

o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 

o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 




o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 

o 

o 

o 



03 

o 

o 

o 

03* 

o 

o 

o 



03 

o 

o 

o 

03* 

o 

o 



03* 

o 

o 

03* 

o 

o 

o 



03* 

o 

o 

o 

03 

o 

o 

o 



p* 

o 

o 

o 






03 




03 






03 




03 





03 



03 






03 




03 






03 




CD 

uo 

CM 



§ 

uo 

uo 

CM 

§ 

r- 

VO 

00 



§ 

vo 

vo 

00 

§ 

r~ 




§ 

CO 

uo 

§ 

o 

CTi 

CO 



s 

03 

CTi 

CTi 

CO 

§ 

t — 1 

o 

r-~ 



§ 

o 

o 

[-> 

00 

00 

'=J i 

03 


Eh 

00 

00 

'sp 

EH 

00 

00 

«nT 

03 


EH 

00 

00 

'sp 

EH 

00 

«nT 

03 


EH 

oo 


Eh 

■^r 

00 


03 


EH 

oo 

oo 

■vf 

EH 




03 


Eh 

■nt 

■nt 

■nt 

UO 

CO 

uo 

0 

CO 

CO 


CO 

uo 

co 

CO 

CTt 

VO 

0 

r- 

co 

uo 

cr> 

vo 

CO 

o 

r- 

0 

CTi 

co 

«— 1 

CO 

CO 

CTi 

CM 

CTi 

0 

o 

co 

CO 

CM 

cr> 

co 

o 

00 

o 

0 

i — i 

co 

CTt 

00 

o 

00 

CM 

00 


00 

P 

00 

CM 

00 

z 

00 

CM 

00 


00 

p 

00 

CM 

00 

s 

00 

00 


00 

p 

oo 

oo 

S 

oo 

oo 

oo 

s 


p 

oo 

00 

oo 

s 

■nt 

oo 

■vr 

S 


P 

OO 

00 





< 

UO 

D 




Q 




< 

VO 

D 




Q 



< 

CO 

D 



Q 




< 

CTi 

D 




Q 




< 

o 

D 







P3 

00 









03 

00 








o3 

oo 








o3 

00 









2 

■vf 






369 


w 






w 




w 






w 




w 






w 




w 





w 


w 





w 



w 


P 






P 




P 






p 




p 






p 




p 





p 


p 





p 



p 


o 






o 




o 






0 




o 






O 




o 





o 


o 





o 



o 


p 

o 

o 

o 



p 

o 

o 

o 

p 

O 

O 

o 



P 

o 

o 

o 

p 

O 

o 

o 



P 

o 

O 

o 

p 

o 

o 



p 

o 

p 

o 

o 



p 

o 

o 

p 

o 

< 

o 

o 

o 



c 

o 

o 

o 

< 

o 

o 

o 



C 

o 

o 

o 

c 

o 

o 

o 



c 

o 

O 

o 

< 

o 

o 



< 

o 

< 

o 

o 



< 

o 

o 

< 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

o 


o 

o 




o 


o 

o 




o 

o 


o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

o 


o 

o 




o 


o 

o 




o 

o 


o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

o 


o 

o 




o 


o 

o 




o 

o 


o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

o 


o 

o 




o 


o 

o 




o 

o 


o 

p* 






03 




03 






03* 




03* 






p* 




p’ 





p* 


p’ 





p* 



p* 


03 






03 




03 






03 




P 






03 




03 





p 


p 





p 



p 


§ 

C\] 

1 — 1 

00 



§ 

I — 1 

1 — 1 

CO 

§ 

00 

CM 

cr> 



§ 

CM 

CM 

O'! 

§ 

«nT 

00 

o 



§ 

00 

00 

o 

§ 


!— 1 



§ 

in 

§ 

r- 

co 



§ 

CO 

co 

§ 

CO 

Eh 


■vT 

«nT 

03 


EH 

*3* 

■vT 

■vT 

Eh 


*?r 

>=r 

03 


Eh 



«nT 

Eh 

«nT 


in 

03 


EH 



m 

EH 


uo 

P 


Eh 

•sr 

Eh 

■nT 


p 


Eh 

■sT 


Eh 


CO 

i — i 


I — 1 

L) 

CM 

CO 

o 


1 — 1 

CO 

CM 

m 

CM 

L) 

00 

co 

i — 1 

m 

CM 

C/3 

00 

CO 

00 

U 


CO 

CM 

CO 

00 

co 

r~ 


o 

CO 

03 

co 

03 

co 

CTi 

o 

r-~ 

03 

m 

CTi 

03 

r- 

P 

■vr 

00 


p 

«nT 

P 


00 


P 


00 


P 


p 


00 

«nT 

P 

«nT 

00 

■vT 

P 

■sT 

p 

■sT 

00 

■n! 1 

p 

00 

•^r 

p 

•^r 

P 

oo 

P 


oo 

P 

■sT 

P 

•^r 

oo 

P 


Q 




< 

I — 1 

D 




P 




< 

CM 

D 




P 




< 

00 

D 




p 



c 

in 

D 


P 



< 

co 

D 



P 






P 










o3 

'vt 1 









03 

■vr 








p 

■vT 1 






P 

■vr 







P 


P 


P 


03 


03 


370 





W 



w 





W 



w 





w 



W 





H 



w 





H 


H 







P 



P 





P 



p 





p 



P 





P 



p 





p 


P 







O 



0 





O 



0 





o 



0 





0 



0 





0 


0 




o 



S 

o 

o 

Z 

o 

o 



Z 

o 

o 

S 

o 

o 



s 

o 

o 

Z 

o 

o 



s 

o 

o 

s 


o 



S 


s 

o 

o 


o 



C 

o 

o 

C 

o 

o 



C 

o 

o 

C 

o 

o 



c 

o 

o 

C 

o 

o 



< 

o 

o 

c 


o 



< 


< 

o 

o 


o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 


o 

o 


o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 


o 

o 


o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 


o 

o 

































o 





o 





o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 


o 

o 





33 



03 





03 



P 





03 



03* 





03* 



p* 

o 




P* 

o 

p’ 







03 



03 





P 



P 





P 



03 





03 



03 





P 


p 




r~~ 



§ 

[■'- 

r- 

§ 

cr> 

CO 



§ 

00 

00 


o 

cr> 




CTt 

O'! 

§ 

I— 1 

o 



S 

o 

o 

§ 


«— 1 



§ 


§ 

\ — 1 

r- 


'sP 

33 


Eh 

«nT 

«nT 

Eh 

■vT 


3! 


Eh 

«nT 

«nT 

Eh 

in 

■vT 

33 


Eh 


«nT 

Eh 

in 

in 

33 


Eh 

m 

m 

Eh 


m 

33 


EH 


Eh 

\ — 1 

rH 

33 

o 

U 

CO 

CO 

V£> 

o 

CO 

CO 

1 — 1 

o 

cr> 

CO 

r- 

I — 1 

CO 

cr> 

CN 

0 

o 

CO 

00 

CN 

CO 

o 

00 

O 

«— 1 

CO 

CTi 

00 

CO 

CN 

’=3’ 

o 


CO 


CO 

o 

O 

O 


s 

■vT 

P 

'nT 


S 

■vT 



'vT 

P 

«nT 

'nT 

S 

■vr 

'=J i 

S 

m 

P 

«nT 


S 

m 

*3* 

s 

in 

P 



S 

\ — 1 

’=3’ 

s 

o 

p 

CO 

S 

\ — 1 

rH 

s 


< 

r-~ 

D 



P 



< 

CO 

D 



P 



< 

CTt 

D 



P 



< 

o 

D 



P 



C 

I — 1 

D 


P 



< 


p 

'vt 1 







03 








P 

'vt 1 







p 

in 







P 

CO 






p 


P 








P 








03 








p 








03 







p 


371 


411 

UPSTRM BR. ANGLE 





w 



w 





w 



W 





w 



W 





W 



H 





H 


H 








X 



1-3 





X 



hI 





1-3 



X 





X 



Hi 





X 


X 








0 



0 





o 



0 





0 



0 





0 



0 





0 


0 





o 

o 


3 



3 

o 

o 

o 


3 



3 

o 

o 

o 


3 



3 

o 

o 

o 


3 



3 

o 

O 

O 


3 


3 

o 

O 



o 

o 


c 



c 

o 

o 

o 


c 



c 

o 

o 

o 


c 



< 

o 

o 

o 


C 



< 

o 

O 

O 


< 


< 

o 

O 



o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

O 

O 



o 


o 

O 



o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

O 

O 



o 


o 

O 



o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

O 

O 



o 


o 

O 







o 

o 







o 

o 







o 

o 







o 

o 







o 






o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

o 

o 



o 

o 


o 

O 

O 



o 


o 

O 






pi 

o 

o 

pi 





pi 

o 

o 

pi 





pi 

o 

o 

pi 





pi 

o 

o 

pi 





pi 

o 

pi 








P3 



CQ 





P3 



CQ 





P3 



P3 





CQ 



P3 





P3 


P3 





C\] 

CO 


§ 



§ 

CM 

00 

cr> 


§ 



§ 

00 

■vp 

o 


§ 



§ 


in 

rH 


§ 



§ 

in 

CO 

CM 


§ 


§ 

CO 

00 



1 — 1 

1 — 1 

X 

Eh 



Eh 

i— 1 

1— 1 

i— i 

X 

Eh 



Eh 

1— 1 

I— 1 

CM 

X 

EH 



Eh 

«— i 

«— i 

CM 

X 

Eh 



Eh 

< — i 

rH 

CM 

X 

EH 


Eh 

rH 

CM 

X 


I — 1 

1 — 1 

o 

CO 

in 

CO 

CO 

i— 1 

CM 

CM 

u 

CO 

CO 

["- 

co 

CM 

00 

00 

0 

co 

t-~ 

CO 

CO 

00 



0 

CO 

CO 

<Ti 

CO 


in 

in 

0 

CO 

CTi 

CO 

in 

CO 

0 

r- 

1 — 1 

1 — 1 

3 <N 

cu 


in 

3 

i— 1 

i — 1 

i— 1 

3 

00 P-i 

in 

CO 

3 

i— 1 

I— 1 

I — 1 

3 

'nT P-i 

co 

r- 

3 

rH 

«— i 

rH 

3 

in P-i 

r-~ 

CO 

3 

rH 

rH 

rH 

3 

CO P-i 

CO 

3 

rH 

\ — 1 

3 

i — i 



rf!] 1 — 1 

D 



Q 




< 

t— i Up 



Q 




< 

i— 1 HP 



Q 




< 

rH D 



Q 




< 

rH D 


Q 



< 

o 


in 

CQ 


X CO 
CQ 


Pi 

CQ 


Pi co 
CQ 


X cr> 
CQ 


P! 

P3 


372 


w 



w 





w 




w 






w 




w 






H 




H 






w 




H 





P 



P 





p 




p 






p 




p 






p 




p 






p 




p 





0 



0 





0 




0 






0 




0 






0 




0 






0 




0 





s 

o 


s 

o 

o 



S 

o 

o 


s 

o 

o 

o 



s 

o 

o 


s 

o 

o 

o 



s 

0 

0 


s 

0 

0 

0 



s 

0 

0 


s 

0 

0 

0 


c 

o 

o 

c 

o 

o 



C 

o 

o 

o 

c 

o 

o 

o 



c 

o 

o 

o 

c 

o 

o 

o 



< 

0 

0 

0 

< 

0 

0 

0 



< 

0 

0 

0 

< 

0 

0 

0 



o 

o 


o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




0 

0 

0 


0 

0 

0 




0 

0 

0 


0 

0 

0 



o 

o 


o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




0 

0 

0 


0 

0 

0 




0 

0 

0 


0 

0 

0 



o 

o 


o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




0 

0 

0 


0 

0 

0 




0 

0 

0 


0 

0 

0 




o 









o 










o 










0 










0 







o 



o 

o 




o 

o 



o 

o 

o 




o 

o 



o 

o 

o 




0 

0 



0 

0 

0 




0 

0 



0 

0 

0 




o 









o 










o 










0 










0 






pi 



PC 





03 




03 






03 




03* 






03 ’ 




03* 






PC 




03* 





03 



03 





03 




03 






03 




03 






CQ 




03 






03 




03 





§ 

I — 1 


§ 

00 




S 

I— 1 

CM 


§ 

00 

CTt 

in 



§ 

CM 

0 


§ 

cr> 

o 




§ 

0 



§ 

0 

rH 

r~ 



§ 


0 


§ 

rH 

0 

CO 


H 

1— 1 

o 

Eh 

I — 1 

0 

03 


Eh 

1— 1 

1— 1 

I — 1 

EH 

I — 1 

I — 1 

CM 

03 


EH 

I— 1 

I — 1 

CM 

EH 

I— 1 

CM 

CM 

03 


EH 

\ — 1 

rH 

0 

EH 

0 

0 

0 

03 


EH 

\ — 1 

rH 

■vr 

EH 

0 

0 

0 

03 

CO 

o 

1— 1 

CO 

r- 

[■'- 

0 

oo 

CO 

o 

1— 1 

I — 1 

CO 

[■'- 

00 

CO 

0 

CT) 

0 

I — 1 

CM 

I— 1 

0 

CO 

CTi 

CTi 

0 

o 

0 

0 

0 

rH 

0 

CTi 

0 

0 

0 

rH 

0 

0 

■vT 

rH 

0 

0 

rH 

rH 

0 

00 

I— 1 

CO 

s 

i — i 

i — 1 

Z 

i— i 

CO 

1— 1 

1— 1 

'nT 

s 

I — 1 

I — 1 

I— 1 

£ 

1 — 1 

CO 

I— 1 

I — 1 

in 

s 

1— 1 

1— 1 

\ — 1 

s 

CM 

CO 

rH 

\ — 1 

<0 

s 

rH 

0 

0 

s 

0 

CO 

rH 

\ — 1 

r-~ 

s 

0 

0 

0 

s 

D 



p 



c 

i — i 

D 




p 




< 

CM 

D 




p 




< 

0 

D 




p 




< 


D 




p 




< 


03 

03 


03 

03 


PC 

03 


PC 

03 


373 


w 




W 






w 



W 





w 



w 





H 




H 






H 




w 






P 




P 






p 



P 





p 



p 





P 




p 






p 




p 






0 




0 






o 



0 





o 



0 





0 




0 






0 




0 






0 

o 

O 


0 

o 

O 

o 



0 

o 


S 

o 

O 



s 

o 

o 

0 

o 

O 



s 

o 

o 

o 

s 

o 

o 

o 



s 

o 

o 

o 

s 

o 

o 

o 



C 

o 

O 

o 

C 

o 

O 

o 



c 

o 

o 

C 

o 

O 



c 

o 

o 

C 

o 

O 



< 

o 

o 

o 

< 

o 

o 

o 



< 

o 

o 

o 

< 

o 

o 

o 




o 

o 

o 


o 

O 

o 




o 

o 


o 

O 




o 

o 


o 

O 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 

o 




o 

o 


o 

O 




o 

o 


o 

O 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

O 

o 




o 

o 


o 

O 




o 

o 


o 

O 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 






o 









o 



































o 

o 



o 

O 

o 




o 



o 

O 




o 

o 


o 

O 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 






o 









o 


































PtJ 




P* 






03 



03* 





03* 



03* 





p 




p 






03 




03 






03 




03 






03 



03 





03 



03 





03 




03 






03 




03 






§ 

LO 

CD 


§ 

CM 

00 

cr> 



§ 

CO 


§ 

00 

O 



§ 

CO 

r~~ 

§ 

in 

i — 1 



§ 

CO 

CTt 

CO 

§ 

in 

CD 

CM 



§ 

CTt 

o 

CTi 

§ 

CD 

r- 

00 



Eh 

i — 1 

i— 1 

in 

Eh 

CM 

C\] 

CM 

03 


Eh 

i— 1 

in 

Eh 

CM 

CO 

03 


Eh 

I — 1 

i — i 

Eh 

CM 

CO 

03 


Eh 

\ — 1 

1 — 1 

I — 1 

EH 

CM 

CM 

00 

03 


EH 

1 — 1 

CM 

I — 1 

EH 

CM 

CM 

00 

03 


CO 

'sT 

in 

i — i 

CO 

i — 1 

C\] 

C\] 

0 

00 

CO 

in 

i — i 

co 

CM 

CO 

0 


CO 

[■'- 

o 

CO 

'vt 1 


O 

m 

CO 

r-~ 

CO 

I — 1 

co 

■vf 

in 

in 

0 

CD 

co 

CO 

CTt 

CM 

CO 

in 

CD 

CD 

0 

r-~ 

D-i 

i— 1 

i — i 

CO 

S 

CM 

C\] 

CM 

0 

CM 

P 

i — i 

cr> 

0 

CM 

CM 

0 

CM 

P 

I — 1 

I — 1 

0 

CM 

CM 

s 

CM 

P 

\ — 1 

I — 1 

I — 1 

S 

CM 

CM 

CM 

s 

CM 

p 

1 — 1 

\ — 1 

I — 1 

0 

CM 

CM 

CM 

s 

CM 

D 




Q 




< 

CO 

D 



Q 



< 

r-~ 

D 



Q 



< 

CO 

D 




Q 




< 

cr> 

0 




Q 




< 

o 









03 

i — 1 







03 

i — i 







p 

i — i 









p 

1 — 1 









p 

CM 









03 








03 








03 










03 










03 



374 


w 




w 






w 




w 






w 




w 






w 



H 





w 



H 





w 

p 




p 






p 




p 






p 




p 






p 



p 





p 



p 





p 

0 




o 






0 




0 






0 




0 






0 



0 





0 



0 





0 

z 

o 

o 

o 

z 

o 

o 

o 



s 

o 

o 

o 

s 

o 

o 

o 



z 

o 

o 

o 

£ 

o 

o 

o 



s 

o 

o 

s 

o 

o 



s 

o 

o 

s 

o 

o 



s 

< 

o 

o 

o 

c 

o 

o 

o 



c 

o 

o 

o 

c 

o 

o 

o 



c 

o 

o 

o 


o 

o 

o 



< 

o 

o 

< 

o 

o 



< 

o 

o 

< 

o 

o 



< 


o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 

o 





o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 

o 





o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 

o 





o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




p* 




p* 






P* 




P* 






p* 




p* 






p 



p* 





p* 



p 





p 

P 




03 






03 




03 






P 




P 






p 



03 





p 



p 





p 

§ 

o 

1— 1 

o 

§ 

r~ 

CO 




§ 

I — 1 

CM 

I — 1 

§ 

CO 

cr> 

0 



§ 

CM 

00 

CM 

§ 

CTi 

o 

CO 



§ 

00 

00 

§ 

o 

r- 



§ 

0 


§ 

0 

0 



§ 

Eh 

C\] 

0 

CM 

EH 

CM 

CM 

00 

03 


EH 

CM 

CM 

CM 

EH 

CM 

CM 

00 

03 


EH 

CM 

CM 

CM 

EH 

CM 

00 

00 

03 


EH 

CM 

CM 

EH 

0 

0 

03 


EH 

0 

0 

EH 

0 

0 

03 


EH 

0 

CTi 

o 

0 

CO 

CO 

O' 

r~~ 

0 

CO 

co 

o 

I— 1 


CO 

r- 

CO 

CO 

0 

CTt 

CO 

I— 1 

CM 

0 

co 

CO 

<Ti 

CTi 

0 

o 

0 

CM 

CO 

0 

CTi 

o 

0 

\ — 1 

0 


[■" 

0 

«— 1 

«— 1 

0 

0 

0 

P 

1— 1 

Os] 

I — 1 

s 

CM 

CM 

CM 

s 

CM 

p 

CM 

CM 

I — 1 

s 

CM 

CM 

CM 

s 

CM 

p 

CM 

CM 

1— 1 

s 

CM 

CM 

CM 

s 

00 

p 

CM 

< — 1 

s 

CM 

0 

s 

0 

p 

0 

< — 1 

s 

0 

0 


0 

p 

D 




p 




< 

I — 1 

D 




p 




< 

CM 

D 




p 




< 

00 

D 



p 



< 

■nt 

D 



p 



< 

0 

D 









p 

CM 









0$ 

CM 









p 

CM 







p 

CM 







p 

0 



375 





H 






w 




w 






H 




w 






H 




H 






w 




P 







P 






p 




p 






p 




p 






p 




p 






p 




P 







0 






0 




0 






0 




0 






0 




0 






0 




0 




o 

O 

O 

S 

o 

o 

o 



s 

o 

o 

o 

s 

o 

o 

o 



p 

o 

o 

o 

p 

o 

o 

o 



p 

o 

o 

o 

p 

o 

o 

o 



p 

o 

O 

O 

P 

o 

o 

o 

o 

O 

O 

C 

o 

o 

o 



c 

o 

o 

o 

c 

o 

o 

o 



c 

o 

o 

o 

c 

o 

o 

o 



< 

o 

o 

o 

< 

o 

o 

o 



<c 

o 

O 

O 

< 

o 

o 

o 

o 

O 

O 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

O 


o 

o 

o 

o 

O 

O 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

O 


o 

o 

o 

o 

O 

O 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 

O 


o 

o 

o 

o 

O 

O 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

O 


o 

o 

o 




P* 






p* 




p* 






p* 




p* 






p* 




p* 






p 




P 







P 






P 




P 






P 




P 






p 




p 






p 




P 




LT) 

CD 

LO 

§ 

CM 

CO 

0\ 



§ 

CD 

[■'- 

CD 

§ 

CO 


o 



§ 

r- 

00 

[■'- 

§ 


in 

«— 1 



§ 

CO 

CTi 

CO 

§ 

m 

CD 

CM 



§ 

O' \ 

o 

<Ti 

§ 

CD 

r- 

CO 

CM 

CM 

CM 

Eh 

00 

CO 

CO 

p 


EH 

CM 

CM 

CM 

EH 

CO 

CO 


P 


EH 

CM 

CM 

CM 

EH 

CO 

CO 

•^r 

P 


EH 

CM 

CM 

CM 

EH 

CO 

CO 

■nT 

Erj 


EH 

CM 

CO 

CM 

Eh 

CO 

co 


'=J i 

IT) 

CO 

co 

I— 1 

CM 

CM 

0 

CO 

co 

in 

CD 

cr> 

CO 

CM 

CO 

CO 

o 


CO 

CD 

r~ 

o 

co 

CO 

■vr 


0 

in 

co 

r- 

CO 

< — 1 

CO 

■vr 

m 

in 

0 

CD 

co 

CO 

CTi 

CM 

CO 

in 

CD 

CD 

CM 

CM 

i— 1 

S 

CO 

CO 

CO 

s 

CO 

p 

CM 

CM 

I — 1 

s 

CO 

CO 

CO 

p 

CO 

p 

CM 

CM 

CM 

p 

CO 

CO 

CO 

p 

CO 

p 

CM 

CM 

CM 

p 

CO 

CO 

CO 

p 

CO 

p 

CM 

CM 

CM 

P 

co 

CO 

CO 




p 




< 

CD 

D 




p 




< 

r- 

D 




p 




< 

CO 

D 




p 




< 

cr» 

D 




P 





P Q CM 

P 


P CM 
P 


P CM 
P 


P CM 
P 


376 




W 



w 





w 



w 





W 




w 






H 




H 






w 




H 









P 





p 



p 





P 




p 






p 




p 






p 




P 






0 



0 





0 



0 





0 




0 






0 




0 






0 




0 






£ 

o 

O 

P 

o 

o 



p 

o 

o 

p 

o 

o 



P 

o 

o 

o 

p 

o 

o 

o 



s 

o 

o 

o 

s 

o 

o 

o 



s 

o 

o 

o 

P 

o 

o 

o 



C 

o 

O 

C 

o 

o 



c 

o 

o 

c 

o 

o 



c 

o 

o 

o 

c 

o 

o 

o 



< 

o 

o 

o 

< 

o 

o 

o 



< 

o 

o 

o 

< 

o 

o 

o 




o 

O 


o 

o 




o 

o 


o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 


o 

o 




o 

o 


o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

O 


o 

o 




o 

o 


o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 



o5 



03 





03 



03* 





03 




03* 






03* 




03* 






03* 




p 






03 



03 





03 



03 





03 




03 






CQ 




03 






03 




03 






§ 

o 

o 

§ 

[■'- 

■vT 



§ 

CM 

I— 1 

§ 

cr> 

in 



§ 

CM 

0 

0 

§ 

CTt 

o 

IX) 



§ 

0 

■nt 

0 

§ 

o 

I — 1 

r- 



§ 

■nt 

LO 

■vf 

§ 

I — 1 

0 

CO 

03 


Eh 

00 

00 

Eh 

00 

■vT 

03 


EH 

00 

00 

EH 

00 

'vt 1 

03 


EH 

0 

0 

0 

EH 

0 

'vt 1 

■vf 

03 


EH 

0 

0 

0 

EH 

•=J t 

■vf 


03 


Eh 

0 

0 

0 

Eh 

■vf 

■nt 


0 

r- 

CO 

Ol 

00 

CO 

CO 

r- 

0 

CO 

co 

I — 1 


0 

00 

CO 

0 

CTt 

0 

i — 1 

0 

0 

0 

CO 

CTt 

CT> 

u 

o 

0 

0 

0 

CO 

0 

CTi 

o 

o 

0 

t — l 

0 

0 


r- 

0 

o 

\ — 1 

t — 1 

s 

00 

00 

CM 

0 

S 

00 

00 

s 

00 

p 

00 

CM 

p 

00 

oo 

p 

00 

P 

0 

0 

0 

p 

0 

0 

0 

s 

■vT 

p 

0 

0 

0 

p 

0 



S 

■nT 

P 

0 

0 

0 

P 

■vP 

■nt 

■nt 

< 

o 

D 



P 



< 

I — 1 

D 



p 



3 

CM 

D 




p 





0 

D 




p 




3 


P 




P 





03 0 
03 


03 CO 
03 


377 



w 




w 






w 




w 






w 



w 





H 



H 




H 




w 





H 



p 




P 






p 




p 






p 



p 





p 



p 




p 




p 





p 



0 




o 






o 




0 






0 



0 





0 



0 




0 




0 





0 



0 

o 

o 

o 

0 

o 

o 

o 



0 

o 

o 

o 

0 

o 

o 

o 



0 

o 

o 

0 

o 

o 



0 

o 

o 

0 

o 



0 

o 

o 

o 

0 

o 

o 



0 

o 


C 

o 

o 

o 

c 

o 

o 

o 



c 

o 

o 

o 

c 

o 

o 

o 



c 

o 

o 

< 

o 

o 



< 

o 

o 

< 

o 



< 

o 

o 

o 

< 

o 

o 



< 

o 



o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 




o 

o 

o 


o 

o 




o 



o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 




o 

o 

o 


o 

o 




o 



o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 




o 

o 

o 


o 

o 




o 



o 

o 

o 


o 

o 

o 




o 

o 

o 


o 

o 

o 




o 

o 


o 

o 




o 

o 


o 




o 

o 

o 


o 

o 




o 


P* 




p* 






Pd 




Pd* 






od* 



p* 





p* 



p* 




p’ 




p* 





p 



03 




03 






03 




03 






03 



03 





03 



03 




03 




03 





03 



§ 

LO 

LX> 

LO 

§ 

CM 

00 

CD 



§ 

LX) 

[■'- 

LX) 

§ 

00 

■vr 

o 



§ 

[■'- 

[— 

§ 

■vr 

I — 1 



§ 

CD 

OD 

§ 

LX> 



§ 

CD 

o 

CD 

§ 

LX) 

r-~ 



§ 

o 


Eh 

CO 

00 

00 

EH 

«nT 

■vT 


03 


EH 

00 

00 

00 

EH 



LO 

03 


EH 

00 

00 

EH 

■vr 

LO 

03 


EH 

CO 

00 

EH 

■vf 

03 


EH 

CO 

■nt 

00 

EH 

■vf 

■vf 

03 


EH 


C\] 

CO 

■vT 

LO 

00 

CO 

I — 1 

C\] 

C\] 

u 

00 

CO 

LO 

LX) 

CD 

co 

CM 

CO 

CO 

0 


CO 

LX> 

o 

co 

00 


0 

LO 

co 

OD 

t — 1 

co 

LO 

0 

LX> 

co 

CO 

CD 

CM 

co 

LO 

LX) 

o 


co 

CD 


P 

CO 

CO 

CM 

0 

'nT 



0 


p 

00 

00 

CM 

0 

*3* 

'vT 


0 

«nT 

p 

CO 

00 

0 

■vr 

■vr 

0 

■nt 

p 

CO 

00 

0 

■vf 

0 


p 

CO 

00 

00 

0 

■vf 

■vr 

0 

"3 1 

p 

CO 

LO 

0 




o 




< 

LX> 

0 




Q 




< 

c- 

0 



p 




CXD 

P 



p 


s 

cr> 

0 




p 




o 

P 



Qd CO 
03 


P co 
03 


378 


c 

H 


EH 

P 

P 

S 


P 




p 





p 




p 





P 




p 





P 




P 





w 



w 



EH 



p 





P 




P 





P 




P 





p 




p 





p 



p 



H 



o 





0 




o 





0 




0 





o 




0 





o 



0 



!3 

o 

o 

p 

o 

O 



P 

o 

o 

o 

p 

o 

o 



P 

o 

o 

o 

p 

o 

o 



S 

o 

o 

o 

s 

o 

o 



s 

o 

o 

p 


o 


o 

o 

< 

o 

o 



C 

o 

o 

o 

c 

o 

o 



C 

o 

o 

o 

C 

o 

o 



< 

o 

o 

o 

< 

o 

o 



c 

o 

o 

C 


o 

CO 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 


o 

o 

p 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 


o 

o 

p 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 


o 

o 

O 







































o 



o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 

o 


o 

o 




o 

o 


o 

o 

3 



p* 





P* 




P* 





P* 




P* 





p' 




P* 





p* 



P* 

o 


P 

P 



CQ 





CQ 




CQ 





CQ 




CQ 





p 




p 





p 



P 






2 





S 




2 





2 




2 





2 




2 





2 



2 



o 

1 — 1 

o 


r- 

CO 



P 

I — 1 

CM 

I — 1 


00 

cr> 




CM 

oo 

CM 


cr> 

o 




00 

■vf 

oo 


o 

\ — 1 








t — 1 




Eh 

«nT 

«nT 

p 


EH 

'vt 1 


'vt 1 

EH 



p 


Eh 

'vt 1 



Eh 


LO 

P 


Eh 

■vf 

■vr 

■nt 

EH 

LO 

LO 

p 


EH 



Eh 


LO 

p 

o 

00 

CO 

LO 

[■'- 

L) 

CO 

CO 

o 

I — 1 

'vt 1 

co 

r~ 

CO 

O 

CTt 

co 

i — 1 

CM 

LO 

co 

00 

cr> 

U 

o 

co 

CM 

00 

LO 

co 

CTt 

o 

o 

I — 1 

co 

00 

r-~ 

CO 

CM 

o 

p 


00 

P 

'3 1 

«nT 

p 

«nT 

P 


'vt 1 

00 

p 



P 


P 


'vt 1 

00 

P 

"3 1 


P 

LO 

P 


■vr 

oo 

s 


LO 

s 

LO 

p 


00 

S 

i — 1 

LO 

p 



Q 



< 

I — 1 

D 




Q 



3 

CM 

D 




P 



3 

00 

D 




Q 



3 

■vP 

D 



Q 



S ^ ^ LO LO l> CO 


P ^ Cm ^ P ^ P ^ D co fO ID vd h 

P P CQ CQ P 


379 


<HC'JOO'=5 1 LOV£)OOa>0 I -H(NOOLnV£)[-~COCT>OCN]O r )'^LOV£)[-~criO I HOJOO'^^Dr'COCriOrH 

HHHHHHHHOjojojojojojojojojcommfnmrorom^^'^'^'^'^^'vr'srirjmoHCMfO 

oHCMfO'TinhcoaioHCM^Ln^hcocTiHCMco'Tin^coffioHCNnLn^ihroaiOHHHH 

HHHHHHHHHOjCN]CN]CN](NOJOj(NOJfncnro( Y )roro( Y )( Y )'^'^'^'sr i 'sr'sr'3 i '^'^LnfO'j , Ln^) 


r~ co cr> 

''T 1 LO CO i — | i — | \ — | 

i — I i — I \ — I O i — I CM 

[~~- CO O') i — I i — I i — I 


380 


O H CM CO 

CM CM CM CM CM 

CO O’ lO CD h 

« — I i — I i — I i — I i — I 


Lf) MO [ — CO O'* 

CM CM CM CM CM 

CD OC O H CM 

H H CM CM CM 


O H CM CO 
CO CO CO CO 
co o’ in co 
CM CN CN CM 


O’ If) CD [ — CO 

CO CO CO CO CO 

r~~ co CTi o i — i 

CM CM CM 00 CO 


O) O H CM CO 

00 -vT 

CM CO f in CD 
CO CO CO CO CO 


■sT If) CD h CO 

■vT ■sj’ <sT ■nJ 1 

h CO O) O H 

CO CO CO ^ 'J 1 


CTi 

•sT 

CM 

■vT 


O 

LO 

CO 


rH 

LO 

■vT 


381 


Developed by NASA/Marshall Space Flight Center 
Copyright (C) by Marshall Space Flight Center 


X 

0 

u 

P 

§ 

53 

O 

H 

EH 

Eh 

O 

0$ 

p 

Eh 

c 


w 

CO 

O 

Eh 

< 2 

55 


P 

O 

04 2 

Pd 

Pm H 

Pm CM 

Pm Oh Pm 

Eh Pm > Pm 


* 

* 

* 

* 
















CO 
















< 

Pd 


!3 














53 


H 

> 


H 


H 


O 










<> 


H 

P 


H 


C/3 


Pd 










O 


a 

c 


O 


P 


0 












w 

> 


< 


05 


Oh 










w 


13 

p 


fd 


ffi 


< 










p 

Eh 

H 

Eh O 

Pm 

05 

Pm 

H 

Pm 

> PM 


w 



















G 


* 











!3 





O 

0 


* 











O 








■K 









Eh 


H 





«4H 

-p 


* 






a 


X 

> 


EH 


X 


Oh 


(d 


* 



-P 



o 


H 

P 


< 


q 


2 

(U 

p 


* 



(d 



H 


s 

O 


H 




> 

-P 

-P 


* 



TJ 



P 


2 

CO 


Q 


Pd 


05 

(d 

G 


* 






c 


Pm 



<! 


H 


CO 

i— 1 

dJ 


* 



m 



p 

Pm 

H 

rH 

Eh 

2 

Pm 

C/3 

Eh 

P Pm 

0 

O 


* 



rH 













0 

G 


* 



-P 













1— 1 

O 


* 



u 













(d 

0 


* 



o 










CO 



0 



* 



m 



u 



P 


53 


H 




Tl 


* 



CM 



H 


Pd 

<1 


H 


H 



0 

G 


* 



X 



p 


EH 

2 


H 


53 


P 

4-> 

(d 


* 



Pd 


co 

u 


< 

2 


53 


P 


O 




* 



/ 


w 

>H 


a 

o 


2 


H 


5 

s 

w 


* 



m 


p 

u 

Pm 

tc 

Eh 13 

Pm 

p 

Eh 

C/3 

Pm 

EH Pm 

(d 

(U 


* 



CM 


cq 











H 

p 


* 



X 


2 











O' 

G 


* 



w 


H 











O 

-P 


* 

VO 


/ 


Oh 






p 





P 

(d 


* 

tn 


w 


< 

CO 



Pd 


q 


< 



Pi 

P 


* 



dJ 


> 

p 



U 


2 


P 




dJ 


* 

m 





b 



05 


H 


[-> 



P 

04 


* 

rH 


Pi 


53 

a 


X 

O 




2 


2 

dJ 

6 


* 





o 

<> 


w 

CO 


2 


H 


> 

-P 

<U 


* 

CM 


id 


H 

u 

Pm 

ffi 

Pm g 

Pm 

04 

Eh 

C/3 

Pm 

EH EH 

G 

-P 


* 

rH 


X 


EH 














* 

o 


Pd 


04 











6 


M 

* 

CM 


/ 


o 











0 

w 

P 

* 

\ 















u 

dJ 

0 

* 

m 


(U 






q 


H 




> 


P 

IS 

* 

rH 


-P 



X 


Pm 

55 


H 


o$ 


CO 

V 

0 

-p 

* 

\ 


G 

-p 


p 


Pd 

P 


!3 


c 



<u 

w 

<u 

* 

O 

-p 

H 

G 


2 


<) 

> 


H 


Pd 


<5 

N 

w 

G 

* 

rH 

■H 


O 


<> 


C> 

O 


Pi 


ffi 


2 

■H 

(U 


* 


> 

O 



u 

Pm 

ffi 

Pm S 

Pm 

04 

Pm 

C/3 

Eh 

EH Pm 

i— 1 

P 

IS 

* 

Pd 

(d 

VO 

m 













Pi 

0 

* 

EH 

u, 

04 

rH 












p 


i— 1 

* 

< 

1 

CO 

-P 


JH 










(U 

» 

m 

* 

p 

G 

CO 

C) 


o 


JH 

H 




P 



G 

w 


* 


d) 

Pm 

<> 


13 


H 

Oh 




Q 


o« 

(U 

(U 

(d 

* 

2 

> 

0 

m 


2 


H 

fD 


CO 


53 


CO 

O' 

-p 


* 

5 

■H 

£ — CVJ 


>H 


> 

EH 


CO 


o 


2 


(d 

G 

* 

0$ 

P 


X 


o 



X 


Pd 


C) 


2 

c 

P 

■H 

* 


P 

id p 

w 


p 


2 

H 


05 


Pd 


2 




* 






w 

Pm 

0 

h 2 

Pm 

04 

Pm 

C/3 

Pm 

EH Pm 


O CTl LT) O CN 
in 00 00 



EH 


Eh 

04 

0 

0 

S. . 






CO 

a 

P 

O 

Pd 

Pd 

1 > 

CO 




Pd 

X 

H 

O 

05 

2 p 

o5 o; 

CO P 

Pd 



Pm 

P 

EH 

P 

< 

Pd 

P 

Pd 

P 

04 

P 

§ t 

CO U 

w > 

5 > 

2 Pd 

P 

O 

EH 

13 05 


§ 3 

H 

53 

H 

H 

q 

p 2 

05 C 

2 p 

Z 

H PQ 

Pm 

> ffi 

EH 

2 

Pm 

Pm 

2 

Pm Pm O h Pm 

P O CO Pm 

Eh Pm Pi Pm 

2 

53 53 

13 

2 s 


382 


RHOREF = 1.0000 LBM/FT**3 

EMUREF = 0.1000E+01 LBM/FT-SEC 


BOUNDARY NODES 
NODE P AREA 

(PSI) (IN A 2) 

2 0 . 1470E+02 0 . 0000E+00 





O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



C/l 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


H 

\ 







































CO 

< 

D 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

UJ 

H 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

p 

ffi 

ttl 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

<> 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

a 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

3 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 




o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

w 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

H 


C/l 







































£ 

CO 

\ 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

M 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

H 

C/) 

a 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


gC 

OJ 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


a 

p 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

tn 

CO 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

a 

O 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

H 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

H 









































< 



w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

O 

< 

CM 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

H 


< 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

P 

pc, 

a 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

H 

u 

M 

CM 

CO 

<1 

H 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

EH 

P 



00 


in 

VO 

r- 

00 

ON 

o 

I— 1 

CNJ 

ro 


in 

VO 

p- 

00 

ON 

o 

rH 

CNJ 

00 


m 

VO 

r- 

00 

ON 

o 

rH 

CM 

00 


m 

VO 

r- 

00 

ON 

o 

CM 

W 









rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

00 

CO 

CO 

CO 

CO 

CO 


5 

Q 








































H 

O 

a 









































383 


00 + 30000 '0 00 + 30000 '0 00+30000 


oooooooooo 
oooooooooo 
+ + + + + + + + + + 
wwwwwwwwww 
oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo 


oooooooooo 


S 

O 04 

H 

EH 

(k 

o 


io io io m m in in 

CM Ol CM 04 04 CM CM 


in 

04 


in in 

OJ 04 


m m m m m 

04 04 04 04 04 


in 

04 


in 

04 


in m m in 

04 04 04 04 


in in 

04 04 


in 

04 


in 

04 


in in 

04 04 


in 

04 


in in in 

04 04 04 


in m 

04 04 


o o o o o 
o o o o o 
+ + 4 - + + 

w w w w w 
o o o o o 
o o o o o 
o o o o o 
o o o o o 


+ + 

w w 


o 

o 

+ 

H 

o 

o 

o 

o 


o 

o 

+ 

w 

o 

o 

o 

o 


o 

o 

+ 

H 

o 

o 

o 

o 


oooooooooo 


w 

QlM'd'in^OCOOHCNm 
O rl H rl 


O H 04 01 in id 
H 04 04 04 04 04 04 


00 
04 04 


oi o oi m ^ in 
cm on on on oo oo oo 


oo on 


P 


o o o o o 
o o o o o 
+ + 4 - + + 

w w w w w 

o o o o o 
o o o o o 
o o o o o 
o o o o o 


4 - + 

w w 


o 

o 

+ 

H 

o 

o 

o 

o 


o 

o 

+ 

w 

o 

o 

o 

o 


o 

o 

+ 

H 

o 

o 

o 

o 


w 

Q H 00 

O m 
!3 
p 
p 


^ in io o oo o 


inOCOOlOHCM^ 

rlrlrlrlOJOJOJOJ 


in id o 

04 04 04 


00 <T> rH 04 00 ^ 

cm 04 on on oo oo 


in vo oo 
oo oo on 


oooooooooo 


o 














04 


in 

CD 

r- 

00 

CTl 

rH 

04 

on 


in 

CD 

00 


o 

rH 

CM 

on 

in 

CD 

r- 

00 

cn 

o 

CM 

on 


un 

CD 


cr> 

o 

rH 













rH 

on 


in 

CD 

r- 

00 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

04 

CM 

CM 

on 

on 

on 

00 

on 

on 

00 

on 



rH 

04 

00 


in 

CD 

O' 

00 

CTt 

O 

rH 

u 








O 

rH 

04 

00 


m 


00 

CT> 

o 

rH 

CM 


in 

CD 

r- 

00 

a\ 

rH 

CM 

00 


in 

CD 

00 

cr> 

o 


■'tf 








in 

in 









rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

04 

CM 

CM 

on 

on 

00 

00 

on 

00 

on 

on 



PQ 


384 


ininininininininininininininininininininininininininininininininininininininininininininin 

CM CNJ CM CNJ CV| CV1 CN| CNJ CsJ CNJ CNJ CV| 04 CNI CN| CNJ CN| CM CM CV1 CV| 04 CN1 CNJ CsJ CNJ CsJ CSJ CV| CV| 04 CV| CNJ CNJ CNJ CM CVJ CS1 CV| CV1 CNJ CNJ CSJ CM CV1 


in in 

OJ 04 


oico^cor^oooNo 


i-HOi-ioio r )'tfLn'£>r~ooCT> 

IflrlHrlrlrlrlrlrlrlH 


o h w n 'f 

04 OJ 04 CM 04 


in 

04 04 


r- 

04 


CD 

04 


ONOi-HCMco^inco 

ojcocococorororo 


00 ON 

m on m 


cm m 

Mji 


cm co in co r> oo on 

^ ^ ^ ^ ^ ^ ^ 


ofo^mcoocooNo 
in ih 


IT) CD o- 00 ON O 
rl rl rl rl rl CM 


OlfOM'inCDOCOON 

CMCMCMCMCMOJCMCM 


O H CM 
CO CO CO 


CO ^ 
CO CO 


in co 
co co 


O CD ON O 
CO CO CO ^ 


CMCO^COOCDONOHOHCMtO'J'inCDOCOONOHCMCO^inCDOCDONOHCMfO^inCDOCOONOHCMfO'finCDO 

^^^^^^^mmHHHHHHHHHHCMCMCMCMCMCMCMCMOJCMCOCOCOCOCOtOCOfOCOCO^^'T^^'f'd'^ 

HO|(OinCDOCOONOCO'JinCDOOOONOHO|( 0 'JinCDOCDONOHCMt 0 ^inCD>COONOHCM( 0 ^inCDOOOONO 

HHHHHHHHHHCNJCMCMCMCMCMOJCMCMCMCOCOCOCOCOCOCOCOCOCO^ 


385 


in in in in 
cm cm cm cm 


< 


b 

o 

S 

co 03 o ri w 

+ 

CQ 

^ ^ m m o 

W 

P 

u 

o 

— 


o 

s 

is 

i-H 

u 

o 



p 

O 


h 




rH 

CM 

CO 










CM 



, — , 





i 



H 







C/3 

C/3 





13 


W 

P 





O 


P 

— 





H 


o 

P 





EH 


13 






P 








o 

13 

Hi 


CO 

03 

O 

rH 

CM 

O 

< 




in 

in 

ffi rH 

H 



rH 

CM 

CO 


U 

EH 


u 





2 

P 

w 

Q 






Hi 

Eh 

O 






O 

13 

2 





PQ 

c/3 

H 



o 

o 

O 

o 

O 

O 

O 

o 

o 

O 

o 

o 

o 

O 

O 

O 

O 

O 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

O 

O 

O 

O 

O 

o 

o 

o 

O 

o 

o 

o 

O 

O 

o 

o 

o 

O 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 





































H 

H 

w 

w 

u 

u 

U 

U 

w 

w 

w 

w 

u 

U 

u 

u 

u 

w 

w 

w 

w 

w 

U 

w 

U 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

o 

o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 





































H 

H 

w 

w 

U 

w 

U 

w 

w 

w 

w 

w 

U 

U 

U 

w 

w 

w 

w 

w 

w 

U 

U 

U 

U 

H 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

CO 

CM 

p- 

r- 


o 

r- 

CO 

o 

O') 

in 


CM 

o 

o 

03 

03 

rH 

CO 

U) 

CO 

CM 

CO 

in 

in 

o 

CO 


rH 

00 


CO 

03 

03 

00 

m 

m 

CO 

CO 

CO 

CO 

CO 

m 

m 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

m 

m 

CO 

CO 

CO 

CO 

CO 

m 

m 

m 

CO 

CO 

r- 

CO 

in 

in 

in 

m 

CO 

r- 

m 





































rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

o 

O 

o 

O 

O 

o 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 


3 

4 

5 

6 

7 

8 
9 
0 

rH 

CM 

CO 


in 

CO 


00 

03 

O 

rH 

CM 

CO 


m 

CO 


00 

03 

O 

rH 

CM 

CO 


in 

CO 

r- 

00 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 


386 


1455E+02 O.OOOOE+OO 


u 

w 

^Moon'j'ij'^mNfOcn'f^oiwc'ifncntnfOC'iHCMCNinMCMmooHH 

Ph \ rHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHOrHrHrHrH 

OH I + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
JShWWWWWWWHHWWWWHWWWWWHHHWWWWHWWH 
i vo^'tfrH[-~r'-LncDo^r^roorHococNVo<DooocNoopnvocNCNr''Vocoin 
EHfcco^cM^HUJh'd'oHomhOHomo'xivoH^m'f^inc^i^cN^ 
cocQ^fOiHrHrH^^rHr'rHrHincncncNiLnvD^r'iHCNjr^rHcorHcsjrHincocM 


o 

p 

p 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


u 

on 

p- 

00 

00 

00 

00 

p- 

p- 

CO 

CO 

CO 

00 

r- 

VO 

r- 

CO 

CO 

CO 

p- 

in 

VO 

r- 

p- 

p- 

VO 

on 


m 

m 

m 

2 

w 

CNJ 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

w 

c/i 

1 

+ 

+ 

+ 




+ 























0 

1 

p; 

w 

H 

w 

M 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 


vo 

CN 

r- 

rH 

r- 

rH 

CD 

00 

VO 

CD 

o 

rH 

rH 

00 


o 

CO 


in 

VO 


CD 

rH 

O' 


on 

o 

in 




1 — ■ 

on 

VO 


in 

CM 

on 

CO 

rH 

CD 

rH 

CD 

in 

p- 

on 

o 


O' 

rH 

rH 


CD 

o 

r- 

on 

in 

o 

in 

in 

o 

CN 

Pj 

\ 

rH 

CD 

on 


on 





on 

CN 


CN 

00 

VO 




CN 


in 

CN 

on 

CN 


r- 

in 


CD 

00 

o 

p 































p. 

H 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

H 

z 

w 

m 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 



o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 



+ 

+ 

+ 

+ 




+ 

























H 

U 

w 

w 

w 

w 

w 

H 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

H 

w 

w 

w 

w 

w 

<> 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ffi 

u 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


Si 



VO 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

o 

o 

rH 

rH 

rH 

o 

rH 

O 

o 

o 

O 


o 

O 

O 

O 

O 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

O 

o 

o 

O 


1 

+ 

+ 

+ 




+ 


















1 





o 

H 

w 

w 

w 

w 

w 

w 

H 

w 

w 

M 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

M 

w 

w 

w 

w 

w 

w 


in 

00 

CD 

rH 

CN 

CN 

CN 

CN 

CD 

O 

CD 


CD 

rH 

m 

CO 

CD 

rH 

00 

o 

o 

p- 

VO 

on 

on 

CN 

CD 

r- 

rH 

VO 


m 

CN 


00 


m 

on 

O' 

CO 


CN 

VO 


O 

CD 

m 

p- 


on 

00 

o 

on 

VO 


CN 

in 

00 

VO 

00 

VO 


rH 

CN 

on 

on 

on 

CN 

rH 

rH 

CN 

on 

on 

CN 

rH 

rH 

rH 

CN 

CN 

CN 

rH 

on 

CD 

rH 

rH 

rH 

00 

CD 

rH 

CN 



JH 

O 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

O 

O 

o 

o 

o 

o 

O 

o 

o 

O 

o 

o 

o 

o 

O 

O 

o 

o 

o 


3 




CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

rH 

CN 

CN 

CN 

CN 

CN 

rH 

rH 

CN 

CN 

CN 

rH 

o 

rH 

rH 

rH 

rH 



o 

O 

O 

O 

O 

O 

o 

O 

O 

o 

O 

O 

O 

o 

O 

O 

O 

O 

O 

O 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 


u 

1 

+ 

+ 

+ 




+ 
























W 

u 

u 

w 

w 

w 

w 

M 

w 

w 

M 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

H 

C/5 

in 

in 


o 

CO 

m 

r- 

o 


VO 

O' 

m 

rH 

o 

00 

o 

r- 

VO 

CN 

00 

rH 

rH 

m 

VO 

00 

on 

on 

r- 

o 

00 

H 

-s 

VO 

00 

00 

rH 

[■" 

o 

o 


on 

r- 

VO 

rH 

CN 

CN 

m 

rH 

CN 

CD 

rH 

o 

on 

rH 

on 

rH 

VO 

p- 

in 

rH 

CD 

r- 

u 

EH 

Pu 

rH 

rH 

CN 

on 

CN 

CN 

rH 

rH 

CN 

CN 

CN 

CN 

rH 

00 

rH 

CN 

CN 

rH 

rH 

on 


rH 

rH 

rH 

VO 

r- 

rH 

CN 

on 

on 

p 

o 

o 

O 

o 

O 

o 

O 

O 

o 

O 

O 

O 

O 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

O 

o 

o 


i i i i i i i i i i i i i i i i i i i i i i i i i 


M 


o 

O 

O 

o 

o 

o 

O 

O 

O 

O 

o 

o 

o 

rH 

O 

o 

o 

O 

o 

rH 

rH 

o 

o 

O 

rH 

CM 

rH 

rH 

rH 

rH 

H 

o 

rH 

O 

O 

o 

o 

o 

O 

O 

O 

O 

o 

o 

o 

o 

O 

O 

o 

O 

o 

o 

o 

o 

o 

O 

o 

o 

O 

o 

o 

o 

< 

w 

1 

+ 

+ 

+ 










1 






1 

1 




1 

1 

1 

1 

1 

1 

K 

C/5 

U 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 


\ 

U) 

o 

00 

CD 

rH 


CO 

O' 

CD 

CO 

CO 

VO 


VO 

CD 

o 

o 

on 


r- 

o 

CM 

o 

CO 

VO 

rH 

on 

00 

in 

rH 


rH 

CN 

on 

VO 

on 


CN 

VO 

r- 

CN 

rH 

m 


[■" 

00 

m 

r- 

on 

on 

VO 

r- 

on 

VO 

on 

CD 

CN 

00 

in 

VO 

m 

o 

p 

0J 

p 

rH 

CN 

on 

on 

on 

CN 

rH 

rH 

CN 

on 

on 

CN 

rH 

CD 

rH 

CN 

CN 

CN 

rH 

on 

00 

rH 

rH 

rH 

r- 

CD 

rH 

CN 




Pn'—OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
I I I I I I I I I I I I I I I I I I I I I I I I I 


oooooooooooo 

oooooooooooo 


+ + + + + + + 
w w w w w w w 


+ + + + + 
w w w w w 


oooooooooooo 

oooooooooooo 

oooooooooooo 

oooooooooooo 

oooooooooooo 


CNCNCNCNCNCNCNCMCNCNCNCN 

OOOOOOOOOOOO 


Pj h 
P CO 

w cn 

p 


on 

rH 

rH 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

rH 

rH 

rH 

CN 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

rH 

rH 

rH 

rH 

rH 

CM 

rH 

O 

rH 

O 

O 

O 

o 

O 

O 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

O 

o 

O 

O 

U 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

H 

w 

w 

w 

w 

w 

H 

w 

w 

w 

w 

w 

VO 


VO 


VO 

o 

CD 

r* 

p** 

VO 

CD 

rH 

in 

in 

o 

in 


on 

CD 

00 

CD 

rH 

p* 

in 

in 

CD 


CN 

o 

rH 

rH 

on 

in 


00 

rH 

00 

on 

rH 


CD 

on 

o 

CD 

CD 

00 

CN 

CN 

rH 

VO 

00 


in 

m 

on 

P- 

VO 

CD 

CN 

o 

on 

VO 


on 

CN 


CN 

CN 

on 

rH 

in 

CN 

CN 

rH 

rH 

rH 

CM 

CN 

rH 

on 

CN 

CN 


00 

in 

CM 

on 

00 

VO 

rH 


oooooooooooooooooooooooooooooo 


I I I I I 


p$ 

o 


inininLnLnininLninininininLnininininininLninLnminininininin 

i— I rH r- IrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHiHrHrHrHrHrHrHrHrHrHrHrH 
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
HWHHUUHHHWMWWWWWWWWWWWHWWHHWHH 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

EH 

OQ 

CN 

CN 

CN 

CN 

CN 

CN 

CM 

CM 

CN 

CM 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CM 

CM 

CN 

CN 

CN 

H 

w 

w 

w 

M 

M 

u 

w 

H 

w 

M 

W 

U 

P 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CM 

CM 

CM 

CM 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CM 

CM 

CM 

CN 

CN 

CN 

m 

00 


00 

VO 

VO 

m 

VO 

rH 

00 

VO 

o 

< 



m 

m 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

in 

in 

VO 

VO 

r- 

on 

in 

VO 


VO 

VO 

r- 

fu 

\ 
































^ 




OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


ooooooooooooo 


cDOrHCNon'tfinvor'OocDOrH 


cM^invot^oocDrHCNoo'tfinvooocDOrHCMooinvor'-oocDocNco^invD 

•Hfn^Ln^hCOHHHHHHHHCNCNJCMCNCNJCNCNlCNOjnmmmrOn 

oHtMfO'd'inhco^oHCM^in^hcoaHNn^in 

HHHHHHHHHCMCMCMCMCMCMCNICMC'jfOfOtncncn 


387 


3637 0.322E+15 -0.826E-01 0.738E-02 0 . 620E+00 0.763E-01 0 . OOOE+OO 0.361E+03 0.129E+09 


i on 

on 


on 

CN 


in 

un 

in 



on 

CN 

o 

rH 

CN 

CN 

CN 


on 

CN 

rH 

on 

on 

on 



CN 

o 

on 





on 

NO 

on 





on 

o 

on 


1 rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

o 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 










1 w 

w 

w 

w 

H 

w 

w 

w 

w 

w 

w 

w 

U 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

W 

w 

W 

W 

W 

W 

W 

W 

W 

w 

w 

W 

pa 


u 

pa 

pa 

pa 

pa 

U 

pa 

pa 

• CNJ 

O') 

U) 

U) 

U) 

o 


in 

00 

U) 



(?) 

CN 

o 


CN 

U) 

[■" 

rH 

U) 

o 

CO 

00 

rH 

P- 

NO 

in 

in 

ON 

on 

NO 

p- 

li) 

ON 

r- 



ON 

on 

on 

m 


00 

m 

1 rH 

NO 

CN 

m 

on 

NO 

o 


o 


on 


CN 


r- 

rH 

O 

r- 

00 

ON 

NO 

m 

o 

p- 

in 

NO 

O 

o 


O 

rH 

rH 

in 

NO 

O 

rH 

ON 

00 

NO 

on 

in 

00 

m 

00 

on 

1 CN 

r- 

rH 

NO 

r- 

CN 

rH 

rH 

rH 

in 

i— i 

on 

in 

ON 

rH 

CN 

in 

NO 

rH 

on 

rH 

on 

rH 

on 

NO 

on 

rH 

ON 

NO 

CN 

rH 

CN 


rH 

CN 

rH 

CN 

rH 

on 


rH 

rH 

CN 

CN 

rH 

» o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

O 

o 

O 

O 

o 

O 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

i r~ 

00 

00 

00 

r- 

CO 

ON 

ON 

ON 

ON 

00 

r- 


in 

in 

NO 

p- 


00 

00 

NO 

in 

p- 

00 

00 

ON 

00 

p- 

in 

P" 

00 

00 

ON 

00 

P- 

o 

P~ 

00 

ON 

ON 

00 

r- 


r* 

00 

» o 

o 

o 

o 

o 

O 

O 

O 

O 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 










1 H 

w 

w 

u 

w 

W 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

W 

w 

w 

w 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

1 on 

O') 

ON 

O') 

NO 

NO 

CN 

in 

on 

CN 

U) 

CN 

NO 

m 

in 

00 

o 

ON 

CN 

ON 

CN 

ON 

CN 

NO 

CN 

on 

00 

O) 

o 

in 

in 

on 

00 

rH 

in 

NO 

rH 

m 

on 

rH 

00 

NO 

rH 

m 

00 

l on 

rH 


00 

O 

CN 

ON 

o 

o 

m 

r- 

NO 


NO 

r- 

ON 


00 

CN 

O 

NO 

O' 

O 

O 

00 

o 

ON 

in 

00 

00 

rH 

o 

CN 

NO 

00 

CN 

CN 

rH 

o 

CN 

CN 

rH 

rH 

o 

r- 

1 in 

CN 

on 

I— 1 

CN 

P- 

CN 


on 

rH 

on 

ON 

rH 

CN 


m 

rH 

rH 

in 

rH 


ON 

on 

rH 

rH 

rH 

CN 

CN 

rH 

m 

on 

NO 

rH 


m 

on 

00 

m 

rH 

rH 


m 

r-~ 

00 

on 

» o 

O 

o 

o 

O 

O 

O 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

O 

o 

O 

O 

O 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

O 

o 

o 

o 

O 

o 

o 

O 

o 

o 

o 

o 

o 

» o 

O 

o 

o 

O 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

» o 

O 

o 

o 

O 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 










1 H 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

W 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

pa 

pa 

pa 

pa 

pa 

w 

pa 

pa 

pa 

pa 

1 o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

» o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

i o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

» o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

• rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

o 

o 

o 

rH 

rH 

rH 

rH 

o 

o 

rH 

rH 

rH 

rH 

rH 

rH 

o 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

rH 

rH 

rH 

rH 

rH 

rH 

o 

rH 

rH 

» o 

O 

O 

o 

O 

O 

O 

o 

O 

O 

O 

O 

O 

o 

o 

o 

O 

O 

o 

O 

o 

o 

O 

o 

O 

O 

o 

o 

o 

o 

O 

o 

O 

O 

O 

O 

o 

O 

o 

o 

o 

o 

o 

o 

O 

• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

1 










1 u 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

• 

r** 

o 

CN 

NO 

r- 

o 

CN 

ON 

CN 

00 

00 

CN 

ON 

CO 

CN 

o 

CN 

o 

00 

00 

O') 

in 

li) 

CN 

rH 

CN 

NO 

rH 

O) 

00 

o 

ON 


O') 

r- 

NO 

00 

CN 

o 


m 

NO 

m 

o 

1 ON 

ON 

m 

00 

on 


rH 

ON 

rH 

r- 

m 

CN 

CN 

rH 

CO 

O 

CN 

on 

o 

on 

CN 

ON 

m 

on 

00 

O 

on 


00 

ON 

on 

CN 

on 

00 

ON 

on 

rH 

ON 

o 

on 


00 

o 

rH 

NO 

1 rH 

CN 

on 

CN 

rH 


r- 

P- 

P- 

in 

on 

CN 

rH 

on 

on 

ON 

rH 

i— i 


CN 

00 


rH 

CN 

CN 

in 

on 

rH 

CN 

rH 

on 


in 

on 

rH 

0- 

CN 

on 

m 

m 

on 

rH 

CN 

CN 

on 

» o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

O 

O 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

O 

o 

O 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

O 

o 

1 CNJ 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

rH 

rH 

rH 

rH 

rH 

CN 

CN 

CN 

rH 

rH 

CN 

CN 

CN 

CN 

CN 

CN 

rH 

CN 

CN 

CN 

CN 

CN 

CN 

rH 

CN 

CN 

CN 

CN 

CN 

CN 

rH 

CN 

CN 

» O 

o 

O 

O 

O 

O 

O 

O 

O 

O 

o 

O 

o 

o 

o 

O 

o 

O 

o 

O 

o 

o 

O 

o 

O 

O 

O 

O 

o 

O 

o 

O 

o 

o 

O 

o 

O 

O 

O 

O 

O 

O 

o 

O 

O 

• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

1 










1 u 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

u 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

i r- 

rH 


ON 

rH 

O') 

r- 

O) 



rH 

in 

r- 

ON 

in 

m 


r- 

U) 

O') 

CN 

rH 

NO 

rH 

ON 

p- 

o 

ON 

00 

O' 

li) 

rH 

00 

CN 

p" 

ON 

m 


00 

o 


o 

r- 


CN 

• U) 

"3* 

00 

CN 

rH 

NO 

O' 


CO 

NO 

ON 

00 

00 

m 

rH 

on 

r- 

o 

CN 

ON 

r- 

O 

CN 

ON 

CN 

o 

O' 

rH 

CN 

in 

p- 


on 

rH 

in 

ON 

p- 

CN 

o 

on 

o 

in 

NO 

r- 

ON 

1 rH 

CN 

CN 

CN 

rH 

on 

m 

NO 

m 


CN 

rH 

ON 

CN 

on 

p- 

ON 

rH 

on 

rH 

NO 


rH 

rH 

CN 


CN 

rH 

CN 

rH 

CN 

on 


on 

rH 

m 

rH 

on 


■'* 

on 

rH 

rH 

rH 

CN 

» o 

O 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

i 

o 

i 

o 

i 

0 

1 

o 

O 

o 

o 

1 

O 

1 

0 

1 

O 

1 

o 

O 

o 

O 

1 

0 

1 

O 

1 

o 

i 

o 

o 

o 

o 

0 

1 

0 

1 

0 

1 

o 

o 

o 

0 

1 

0 

1 

o 

1 

1 o 

O 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

O 

rH 

rH 

rH 

o 

o 

o 

o 

rH 

rH 

o 

o 

O 

o 

o 

o 

rH 

o 

O 

o 

o 

o 

o 

on 

o 

o 

o 

o 

o 

o 

rH 

o 

o 

I o 

O 

o 

O 

o 

o 

o 

O 

o 

o 

O 

o 

o 

o 

O 

O 

o 

o 

o 

o 

O 

O 

o 

o 

O 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

1 

1 

1 

+ 

+ 

+ 

+ 

1 

1 

+ 

+ 

+ 

+ 

+ 

+ 

1 

+ 

+ 

+ 

+ 

+ 

+ 

i 







1 



1 w 

w 

w 

U 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

1 [" 

r* 

00 

O') 

CN 

CN 

r- 

NO 

in 

O') 

NO 

o 

00 

00 

in 

CN 

NO 

00 

r- 

o 

o 

r- 

o 

p- 

CN 

li) 

rH 

rH 

CN 

O' 

p- 

NO 

rH 

rH 

p" 

O') 

ON 

m 

m 

CN 

CN 

ON 

ON 

r- 

00 

• 03 

CO 

on 

r- 

on 

on 

CO 

NO 

ON 

m 


CN 

rH 

o 

r- 

r- 

rH 

CN 

00 

on 

o 

r- 

m 

CN 

P- 

00 

CN 


O' 

00 

CN 

O 

CN 

P- 

00 

rH 

O 

00 

00 

rH 

NO 

r- 

ON 

o 


1 rH 

CN 

on 

CN 

rH 


NO 

P- 

NO 

in 

on 

CN 

rH 

m 

on 

CO 

rH 

rH 

on 

CN 

00 


rH 

CN 

CN 


on 

rH 

CN 

rH 

on 


in 

on 

rH 

0" 

CN 

on 

"d* 

m 

on 

rH 

rH 

CN 

on 

» O 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

O 

o 

o 

o 

i 

o 

i 

o 

1 

O 

1 

o 

o 

o 

o 

i 

o 

1 

O 

1 

O 

1 

o 

o 

o 

O 

1 

0 

1 

0 

1 

0 

1 

o 

o 

o 

o 

O 

1 

0 

1 

0 

1 

o 

o 

o 

O 

1 

O 

1 

0 

1 

1 CNJ 

rH 

rH 

rH 

rH 

o 

O 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

CN 

rH 

CN 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

» o 

O 

o 

o 

o 

o 

O 

o 

O 

o 

o 

O 

O 

o 

o 

O 

o 

o 

o 

o 

O 

o 

O 

o 

O 

o 

O 

o 

O 

o 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

1 M 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

u 

w 

w 

w 

w 

u 

w 

w 

w 

w 

u 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

u 

w 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

• 00 

ON 

U) 

o 

NO 

o 

CN 

CO 

m 


rH 

NO 

rH 

o 

ON 

rH 

r- 

rH 

O') 

ON 

r- 

CO 


o 


o 


rH 

rH 

00 

on 

ON 

on 

ON 

m 

CN 


CN 


ON 

rH 

rH 

ON 


CN 

i r- 

CO 

CN 

CO 


ON 

rH 

CO 

CN 

o 

rH 

rH 

00 

CN 

O 

O' 

ON 

00 

NO 

NO 

NO 

CN 


rH 

on 

CN 

CN 

NO 

CN 

00 


in 

rH 

on 

00 

rH 

ON 

o 

ON 

on 

NO 

CN 

ON 

o 

CN 

1 rH 

CN 

NO 

on 

r- 

rH 

rH 


on 

CN 


CN 

i— 1 

on 

CN 

rH 

rH 

CN 

CN 

rH 



rH 

on 

NO 

rH 

m 

on 

m 

CN 

on 

p- 

rH 

CN 

ON 

CN 


rH 

on 

m 

CN 

rH 


m 

rH 

» o 
1 

O 

1 

O 

1 

0 

1 

0 

1 

O 

1 

O 

1 

o 

1 

o 

O 

o 

1 

O 

1 

o 

o 

O 

o 

1 

O 

1 

O 

1 

O 

1 

o 

o 

o 

o 

0 

1 

o 

i 

O 

1 

o 

o 

o 

o 

0 

1 

0 

1 

o 

o 

o 

O 

O 

0 

1 

0 

1 

o 

O 

O 

1 

O 

1 

0 

1 

O 

i in 

in 

m 

in 

in 

m 

m 

in 

m 

in 

in 

in 

in 

m 

m 

m 

m 

m 

in 

in 

m 

m 

m 

in 

in 

in 

m 

m 

m 

m 

in 

in 

in 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m 

1 rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

■ + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 













1 h 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

M 

w 

W 

W 

W 

W 

W 

w 

w 

W 

W 

W 

w 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

pa 

1 CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

1 CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

i m 

on 

on 

on 

on 

m 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

on 

» o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


ONOrHCNon'a , NDr'-oooNOrHOrHCNon'd , inNor-oooNOrHCNon*j , inNor-oooNOrHCNon'tfinNor''OoaNOrHCNon 

n'T^^^>T^^^^ininHHHHHHHHHH(NCNic\icNc\ic\cNCNCMCNnnnnnnnmmm'T^'d , 'j 

cooNOrHCNmLnNor^cooNom<3 , LnNDr~cooNOrHCNm^rinNor'-'CoaNOrHCNm'3 , LnNDr--coaNOrHCNcn^mND 

HHHHHHHHHHCMCNWNMCMOJCMCNCNfncOnfnnnn 


388 




cn 

CM 

CM 

CM 

m 


rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

+ 

+ 

+ 






u 

u 

w 

fa 

fa 

fa 

H 

H 

CM 

o 

on 

o 

in 

VO 

on 


IT) 

VO 

on 

VO 

rH 

CM 

00 

on 

cn 

CNJ 

in 

rH 

rH 

CD 

CM 

rH 

o 

o 

o 

o 

o 

O 

o 

O 


00 

00 

00 

VO 

VO 

P- 

r- 

00 

o 

o 

o 

o 

o 

o 

o 

o 

+ 

+ 

+ 

+ 

+ 




u 

W 

w 

w 

w 

fa 

w 

w 

U) 

VO 

CD 

r- 

rH 

CD 

CM 

in 

00 

CM 



CM 

m 

CD 

r- 

CD 

r- 

rH 


O') 

CM 

r- 

on 

O 

o 

O 

o 

O 

o 

o 

o 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

+ 

+ 

+ 

+ 

+ 




w 

w 

w 

w 

w 

w 

w 

w 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


rH 

rH 

rH 

o 

o 

rH 

rH 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

+ 

+ 

+ 

+ 





w 

w 

w 

w 

w 

w 

w 

w 




CD 

on 

r- 

on 

CO 

CD 

*3* 

VO 

rH 

on 

*3* 

rH 

m 



CM 

00 

r- 

rH 

CM 

on 

o 

o 

o 

o 

o 

o 

o 

o 


CM 

CM 

CM 

rH 

rH 

CM 

CM 

CM 




o 

o 

o 

o 

o 

O 

O 

O 




+ 

+ 

+ 

+ 








u 

u 

u 

w 

fa 

w 

w 

w 




CM 

cn 


in 

VO 

CD 

cn 

1— 1 




o 

VO 

rH 

VO 

CD 

rH 

t-~ 

CD 





cn 

CM 

VO 

in 

rH 

rH 

CM 




o 

o 

o 

o 

o 

O 

o 

O 




1 




1 

1 

1 

‘ 


CO 











u 










He 

w 

He 









He 

CO 

* 

o 

o 

o 

rH 

rH 

o 

o 

o 

* 


* 

o 

o 

o 

o 

O 

o 

o 

o 

* 


* 

+ 


+ 

1 

1 




* 


* 

w 

u 

u 

w 

w 

w 

w 

fa 

* 


■K 

00 

CM 

in 

CM 

CD 

CM 

VO 

VO 

* 


* 

O' 

cn 

in 

CD 

O 


o 


* 


He 



CM 

r- 

r- 

rH 

CM 

cn 

* 


He 









* 

o 

* 

o 

o 

o 

o 

o 

o 

O 

o 

* 

o 

* 

1 




i 

1 

1 

i 

* 

o 

* 









* 

o 

* 









* 

o 

* 

rH 

o 

cn 

o 

o 

rH 

rH 

rH 

* 

o 

* 

o 

o 

o 

o 

o 

o 

o 

o 

* 

o 

* 

1 

+ 

i 



1 

1 

1 

* 

o 

* 

u 

u 

u 

w 

fa 

w 

w 

w 

* 

o 

* 

CM 

rH 

rH 

CD 

CD 

m 

CD 


* 

m 

* 

o 

CD 

CD 

O 

CM 


on 

r- 

* 

CM 

* 

CM 

rH 

CD 

rH 

rH 

on 

CM 

m 

* 

rH 

* 









* 

00 

* 

o 

o 

O 

o 

o 

o 

o 

o 

* 

CM 

* 




1 

1 

i 



* 


* 









* 


* 









* 


* 









* 


* 









* 


He 

m 

in 

in 

in 

in 

in 

in 

m 

* 


H« 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

* 

CO 

He 

+ 

+ 

+ 






* 

< 

He 

w 

u 

u 

H 

fa 

H 

fa 

H 

* 

& 

He 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

* 


He 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

* 

CO 

He 

m 

cn 

cn 

on 

on 

on 

on 

on 

* 

H 

He 









* 

CO 

He 

o 

o 

o 

o 

o 

o 

o 

o 

* 

>H 

He 









* 

Kj 

He 









* 

< 

He 









* 


He 









* 

< 

He 









* 


He 

*3* 

m 

VO 

r- 

00 

CD 

o 

rH 

* 

fa 

He 





"3* 


m 

m 

* 

o 

He 


CO 

CD 

o 

rH 

CM 

cn 


* 


He 

on 

on 

cn 






* 

w 

He 









* 

s 

He 









* 

H 

He 









* 

EH 

He 


389 


